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THE EFFECT OF DIMORPHIC PARENTS ON
MATE SELECTION IN PIGEONS
CHAPTER I
INTRODUCTION
I n v e s t i g a t o r s  i n  t h e  f i e l d  o f  an im al  b e h a v io r  ap p ea r  
t o  have a c c u m u la te d  a g r e a t  d e a l  o f  e v id e n c e  i n d i c a t i n g  t h a t  
e a r l y  e x p e r i e n c e  i s  an i m p o r t a n t  v a r i a b l e  i n  d e t e r m i n i n g  
v a r i o u s  k i n d s  o f  l a t e r  s o c i a l  b e h a v io r  ( C r a i g ,  1914; Hess ,  
1958; L o re n z ,  1957; S c o t t ,  1958; T in b e r g e n ,  1953; Whitman, 
1 8 9 8 ) .  W i th in  t h i s  f i e l d  a c o n s i d e r a b l e  amount of a t t e n ­
t i o n  h a s  been d i r e c t e d  tow ard  t h e  i n v e s t i g a t i o n  o f  s o c i a l  
b e h a v i o r  i n  b i r d s .  Z o o l o g i s t s ,  o r n i t h o l o g i s t s ,  p s y c h o lo ­
g i s t s ,  n a t u r a l i s t s  and t h o s e  s c i e n t i s t s  who have  come t o  be 
known as  e t h o l o g i s t s  have c o n ce rn e d  th e m se lv e s  w i th  b i r d  b e ­
h a v i o r .  E v i d e n t l y ,  a s  B u r to n  (1 95 3 )  has p o i n t e d  o u t ,  t h e  
f a c t  t h a t  th e  b i r d  i s  p r i m a r i l y  a v i s u a l l y  o r i e n t e d  an im al  
(a s  a r e  t h o s e  who s t u d y  th em )  has  p la y e d  an i m p o r t a n t  p a r t  
i n  t h e  deve lopm en t  o f  t h i s  i n t e r e s t .
The p r e s e n t  s t u d y  i s  d i r e c t e d  tow ard  f u r t h e r i n g  
knowledge i n  t h i s  a r e a ,  and more s p e c i f i c a l l y ,  h a s  t o  do
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w i t h  t h e  e f f e c t s  o f  e a r l y  e x p e r i e n c e  on mate s e l e c t i o n  i n  th e  
d o m es t ic  p ig e o n .
A n te c e d e n t  O b s e r v a t i o n s  on E x p e r i e n c e  
and Animal B e h a v io r  
Whitman (1898;  1919a; 1919b)  and C r a ig  (1908; 1914)  
appear  t o  be two o f  t h e  e a r l i e s t  and most s i g n i f i c a n t  con -  
g r i b u t o r s  t o  t h e  s tu d y  o f  s o c i a l  b e h a v i o r  i n  b i r d s .  Both 
r e p o r t e d  i m p o r t a n t  a s p e c t s  of  s o c i a l  b e h a v i o r  i n  t h e  p ig e o n ,  
a s p e c t s  which a r e  p a r t i c u l a r l y  r e l e v a n t  t o  t h e  u n d e r s t a n d i n g  
o f  m at ing  b e h a v i o r .
As a r e s u l t  o f  h i s  c a r e f u l  o b s e r v a t i o n s  o f  t h e  p i g e o n ’ s 
b e h a v i o r ,  Whitman f e l t  t h a t  t h e  once w id e ly  h e l d  o p i n io n  t h a t  
i n s t i n c t s  were " f i x e d ” i n  t e rm s  o f  t h e  r e g u l a r i t y  and i n f l e x i ­
b i l i t y  o f  t h e i r  o p e r a t i o n s  was g r e a t l y  e x a g g e r a t e d .  He s t a t e d  
t h a t  "C lose  s t u d y  and e x p e r im e n t  w i t h  t h e  most m a c h in e ^ l ik e  
i n s t i n c t s  a lw ays  r e v e a l  some d e g r e e  o f  a d a p t a b i l i t y  t o  new 
c o n d i t i o n s "  (1 8 98 ,  p ,  3 3 1 ) ,  T h is  a b i l i t y  t o  a d a p t  t o  e n v i r o n ­
m en ta l  s t i m u l i  l e d ,  he f e l t ,  t o  i n t e l l i g e n t  ( a s  opposed t o  
s im p ly  i n s t i n c t i v e )  b e h a v i o r  v i a  t h e  e f f e c t  o f  e x p e r i e n c e .
From t h i s  p o i n t  o f  view he deduced t h a t  such  i m p o r t a n t  s o c i a l  
b e h a v io r  as  s e x u a l  a c t i v i t y  and p a i r  f o r m a t i o n  m ust ,  i n  p a r t ,  
be d e te r m in e d  by t h e  e a r l y  e x p e r i e n c e  o f  t h e  a n im a l .  In  
sum m ariz ing  Whitman’ s w orks .  R id d le  (1 9 1 9 )  s t a t e d  t h a t  t h e  
e a r l y  en v i ro n m en t  i s  an e x t r e m e ly  i m p o r t a n t  f a c t o r  i n  d e t e r ­
mining  what o b j e c t s  a ro u s e  and p rovoke  s e x u a l  a c t i v i t i e s ,
"As a m a t t e r  o f  f a c t , ”  he n o t e s .
. . .  p ig e o n s  n o rm a l ly  p a i r  w i t h  members of  t h e i r  own 
s p e c i e s ,  and t h i s  p r e f e r e n c e  has  g e n e r a l l y  been  r e g a r d e d  
as  i n s t i n c t i v e  i n  c h a r a c t e r .  But t h e  d a t a  of  t h i s  volume 
show r a t h e r  c o n c l u s i v e l y  t h a t  s p e c i e s  p r e f e r e n c e s  e x h i b ­
i t e d  by b i r d s  a t  m a t u r i t y  a r e  t o  a l a r g e  e x t e n t  a c q u i r e d  
and a r e  f u n c t i o n s  of t h e  s o c i a l  e n v iro nm en t  i n  which t h e  
b i r d s  were r e a r e d  ( R i d d l e ,  1919,  p ,  9 8 ) ,
I n  f u r t h e r  d i s c u s s i o n  o f  t h i s  p o i n t  R id d le  l a i d  t h e  
groundwork f o r  t h e  more c u r r e n t  i n s t i n c t u a l  t h e o r i e s  i n v o l v ­
in g  i m p r i n t i n g  and h i e r a r c h i c a l  o r g a n i z a t i o n  o f  i n s t i n c t s  
when he s t a t e d :
The r a n g e  o f  s t i m u l i  t o  which an i n s t i n c t i v e  ten dency  
w i l l  r e s p o n d  may be m o d i f i e d  by h a b i t s  a c q u i r e d  lo n ^  
b e f o r e  t h e  f i r s t  e x p r e s s i o n  o f  t h e  i n s t i n c t .  The t i r s t  
e x p r e s s i o n  of  a d e l a y e d  i n s t i n c t i v e  t e n d e n c y  may t h u s  be 
p r e v i o u s l y  a c q u i r e d  ( R i d d l e ,  1919,  p ,  2 8 ) ,
The f a c t  t h a t  t h e  r a n g e  o f  s t i m u l i  t o  which  an i n ­
s t i n c t i v e  a c t  i s  s u s c e p t i b l e  may be m o d i f i e d  by e x p e r ­
i e n c e  p r e v i o u s  t o  t h e  f i r s t  e x p r e s s i o n  of  t h e  a c t  d e ­
v e lo p s  a n o ve l  and i m p o r t a n t  p r i n c i p l e  o f  i n s t i n c t i v e  
m o d i f i c a t i o n  f o r  t h e  more p r e v a l e n t  d o c t r i n e  assumes 
t h a t  i n s t i n c t s  become m o d i f i e d  o n ly  th r o u g h  t h e  i n f l u ­
ence  o f  s i m u l t a n e o u s  a c t i v i t i e s  ( R i d d l e ,  1919, p ,  9 8 ) ,
The e f f e c t  o f  e x p e r i e n c e  on t h e  m a t in g  b e h a v io r  of  
h i s  p i g e o n s  so  im p re s s e d  Whitman t h a t  he c o n c lu d e d  t h a t  t h e i r  
p r e f e r e n c e  f o r  a p a r t i c u l a r  k in d  of mate was a f u n c t i o n  o f  
what  s p e c i e s  o f  p a r e n t s  r e a r e d  t h e  b i r d .  T ha t  i s ,  i f  a p a r ­
t i c u l a r  s e t  o f  p a r e n t s  h a t c h e d  and r e a r e d  t h e  young o f  a n o t h e r  
s p e c i e s  t h e s e  young would p r e f e r  t o  mate w i t h  t h e  b i r d s  of  
t h e i r  p a r e n t ' s  s p e c i e s  when th e y  r e a c h e d  m a t u r i t y  (Whitman, 
1 91 9 a ) .
C r a ig  f o l l o w e d  up Whitman’s i n t e r e s t  i n  m at ing  b e h a v ­
i o r ,  s t a t i n g  t h a t  t h e  p a r e n t  b i r d s  a p p e a re d  to  e d u c a te  t h e i r  
young to w a rd  s p e c i e s  r e c o g n i t i o n  " u n c o n s c i o u s l y " .
For exam ple ,  t h e  p a r e n t s  e x h i b i t  t o  t h e  young t h e  body- 
fo rm ,  c o l o r s ,  g e s t u r e s ,  and sound c h a r a c t e r i s t i c s  o f  th e  
s p e c i e s  and t h u s  t h e  young l e a r n  t o  r e c o g n i z e  t h e i r  kind= 
P r o f e s s o r  Whitman h a s  p ro v ed  t h i s  a g a i n  and a g a i n  by t a k ­
in g  th e  eggs  or  young o f  w i ld  s p e c i e s  and g i v in g  them t o  
the  d o m e s t ic  r i n g - d o v e  t o  f o s t e r ,  w i t h  t h e  r e s u l t  t h a t  
t h e  young e v e r  a f t e r  a s s o c i a t e d  w i t h  t h e  r i n g - d o v e  and 
t r i e d  t o  mate w i t h  them (1909 ,  pp.  8 9 - 9 0 ) ,
C r a ig  l a t e r  r e a r e d  male r i n g - d o v e s  i n  i s o l a t i o n  him­
s e l f  and fo u n d  t h a t ,  a p p a r e n t l y  because  t h e i r  e a r l y  e x p e r ­
i e n c e  had been  l i m i t e d  t o  humans, th e y  d i s p l a y e d  a l l  t h e i r  
i n s t i n c t u a l  c o u r t i n g  r e a c t i o n s  tow ard  t h e s e  " i n a p p r o p r i a t e "  
o b j e c t s .  As a r e s u l t  he s p e c i f i e d  t h e  i n s t i n c t - e x p e r i e n c e  
i n t e r a c t i o n  w i th  t h i s  s t a t e m e n t :
The s e x u a l  r e a c t i o n  o f  th e  male i s ,  i n  i t s  motor a s p e c t ,  
v e ry  c o m p l e t e ly  and  d e f i n i t e l y  p r o v i d e d  i n  t h e  i n n a t e  
n e rv o u s  o r g a n i z a t i o n .  But t h e  i n n a t e  s e n s o r y  i n l e t  t o  
t h i s  r e a c t i o n  i s  n o t  a co m p le te  s e n s o r y  i n l e t ;  i t  i s  
su pp le m e n te d  by e x p e r i e n c e  ( C r a i g ,  1914 ,  p .  1 3 2 ) ,
T h i s  e x t e n s i o n  o f  Whitman’ s v i e w s ,  where t h e  e n v i r o n ­
m en ta l  o b j e c t  becomes t h e  key t o  t h e  b e h a v i o r  r e s u l t i n g  from 
t h e  i n s t i n c t u a l - e x p e r i e n c e  i n t e r a c t i o n ,  i s  t h e  p r e c u r s e r  t o  
t h e  i m p r i n t i n g  t h e o r i e s  o f  con tem p o ra ry  e t h o l o g i s t s .  B e fo re  
c o n s i d e r i n g  t h e s e  more t h e o r e t i c a l  n o t i o n s ,  however ,  some 
comment on th e  b i r d ’ s a b i l i t y  t o  r e c o g n i z e  i n d i v i d u a l s  o f  
i t s  own s p e c i e s  seems w a r r a n t e d .
R e c o g n i t i o n  i n  Mate S e l e c t i o n
The o b s e r v a t i o n s  o f  Whitman and C r a i g ,  by i m p l i c a t i o n ,  
a s s e r t  t h a t  b i r d s  have  th e  c a p a c i t y  to  r e c o g n i z e  members of 
t h e i r  own (o r  f o s t e r )  s p e c i e s .  A l though  a u d i t i o n  c e r t a i n l y  
p l a y s  a r o l e  i n  t h i s  p r o c e s s ,  most i n v e s t i g a t o r s  f e e l  t h a t
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t h e  . v i s u a l  a p p a r a t u s  i s  t h e  b i r d ’ s most i m p o r t a n t  s e n s o r y  t o o l .  
H am il ton  and Coleman (19 33 )  and L ash le y  ( 1 9 1 6 ) ,  f o r  i n s t a n c e ,  
have d e m o n s t r a te d  t h a t  t h e  b i r d ’ s v i s i o n  i s  a lm os t  a s  w e l l  
d e v e lo p e d  as  i s  man’ s ,  b o th  i n  t e rm s  o f  c o l o r  d i s c r i m i n a t i o n  
and v i s u a l  a c u i t y .
By and l a r g e ,  s t u d e n t s  o f  an im al  b e h a v i o r  have con­
c lu d e d  t h a t  t h e  d i f f e r e n c e s  i n  morphism (body- fo rm  and  c o l o r ­
a t i o n )  between t h e  s e x e s  i n  v a r i o u s  s p e c i e s  a r e  t h e  p r im a ry  
r e c o g n i t i o n  cues  ( C a r p e n t e r ,  1929; C o l l i a s ,  1952; C r a ig ,  1908; 
L e v i ,  1957; L o re n z ,  1937; Ramsey, 1951; T in b e r g e n ,  1 95 1 ) .
In  c o n j u n c t i o n  w i th  t h i s ,  however ,  b e h a v i o r  must be c o n s i d e r e d  
an im p o r t a n t  v a r i a b l e .  O t h e rw is e ,  i n  s p e c i e s  where t h e  male 
and fem a le  a r e  not  m ax im al ly  d i f f e r e n t i a t e d  by c o l o r ,  s e x u a l  
r e c o g n i t i o n  would be  v e ry  d i f f i c u l t .  In  f a c t .  C a r p e n te r  
( 1 9 2 9 ) ,  B e n n e t t  ( 1 9 4 9 ) ,  and Nice (1943)  c o n c lu d e d  t h a t  c o u r t ­
i n g  b e h a v io r  i n  p a r t i c u l a r  h e lp s  t h e  male and fem ale  r e c o g n i z e  
e ac h  o t h e r .  Nice  ( 1 9 4 3 ) ,  m oreover ,  b e l i e v e s  t h a t  p a i r  fo rm a­
t i o n  i s  p a r t l y  d e te r m in e d  by t h i s  c a p a c i t y  f o r  i n d i v i d u a l  
r e c o g n i t i o n .  She w r i t e s :
The p rob lem  o f  p a i r  f o r m a t i o n  i s  p r i m a r i l y  t h a t  of 
r e c o g n i t i o n - - s p e c i f i c  and s e x u a l .  " ’’C o u r t s h i p  may be 
d e f i n e d  as  an e l a b o r a t e  s e x u a l  r e s p o n s e  i n v o l v i n g  r e c o g ­
n i t i o n ,  s e l e c t i o n ,  and p u r s u i t ” w r i t e s  A bb o t t  (1 9 41 ) .  
’’C o u r t s h i p  i s ,  i n  f a c t ,  an a lm o s t  e x c l u s i v e  v i s u a l  p r o ­
c e s s ;  c o u r t i n g  a n im a l s  (no t  i n s e c t s  e x c l u s i v e l y )  depend 
a lm o s t  e n t i r e l y  upon v i s u a l  i m p r e s s io n s  t h a t  th e y  r e c e i v e . ” 
T h i s  i s  d o u b t l e s s  t r u e  o f  many f i s h ,  and p a r t i a l l y  t r u e  
of  b i r d s ,  bu t  w i t h  b i r d s  v o i c e  a l s o  p l a y s  an im p o r t a n t  
r o l e  (N ice ,  1943,  p .  1 9 2 ) .
Thus c o l o r  and b e h a v io r  ap p ea r  t o  p r o v i d e  t h e  n e c e s s a r y
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r e c o g n i t i o n  cues  i n  m a t i n g ,  though  c o l o r  a p p e a r s  t o  be th e  
more i m p o r t a n t  v a r i a b l e  i n  mate s e l e c t i o n  ( K e r f o o t ,  1964) ,
I t  a l s o  seems a p p a r e n t  f rom  t h e  work o f  Hess (19 6 2 ) ,
J a y n e s  (1956;  1 9 5 7 ) ,  Lorenz  (1937;  1 9 5 7 ) ,  and T in b e r g e n  (1953)
t h a t  t h e  a b i l i t y  t o  r e c o g n i z e  o t h e r s  o f  i t s  s p e c i e s  b e g in s
e a r l y  i n  th e  b i r d ’ s l i f e .  T hese  a u t h o r s  would u n d o u b te d ly
a g re e  w i th  C r a ig  who, p r i o r  t o  t h e i r  own w ork ,  s t a t e d :
Hence we must b e l i e v e  t h a t  t h e  young doves  have no i n ­
h e r i t e d  t e n d e n c y  t o  m ate  w i t h  b i r d s  o f  a p a r t i c u l a r  k in d ;  
t h e y  l e a r n  t o  a s s o c i a t e  w i th  a p a r t i c u l a r  k i n d  d u r i n g  
t h e  p e r i o d  when t h e y  a r e  b e in g  f e d ,  when t h e  c h a r a c t e r ­
i s t i c s  of  t h e i r  n u r s i n g  p a r e n t s  a r e  v i v i d l y  im p re ssed  
upon t h e i r  young minds ( C r a i g ,  1908,  p .  9 0 ) ,
In  sum m ar iz in g ,  i t  would ap pea r  t h a t  o b s e r v a t i o n a l  
e v id e n c e  l e a d s  t o  t h e  f o l l o w i n g  c o n c l u s i o n s  r e g a r d i n g  r e c o g ­
n i t i o n  and m a t in g  b e h a v i o r :
1 ,  Most b i r d s  a r e  n o t  i n n a t e l y  " a t t a c h e d ” t o  t h o s e  
o f  t h e i r  own s p e c i e s .  R a th e r  t h i s  p r e f e r e n c e  i s  a c q u i r e d  
sometime e a r l y  i n  t h e i r  l i v e s ,
2 ,  As a r e s u l t  o f  t h e i r  v i s u a l  a b i l i t i e s  th e y  a re  
a b l e  t o  d i f f e r e n t i a t e  no t  o n ly  among d i f f e r e n t  s p e c i e s  b u t  
i n d i v i d u a l l y  among t h e i r  own k i n d ,
3 ,  As a r e s u l t  t h e y  ap p ea r  to  e x h i b i t  p r e f e r e n t i a l  
m at ing  b e h a v io r  which i s  d e p e n d e n t ,  i n  l a r g e  p a r t ,  upon t h e i r  
e a r l y  e x p e r i e n c e .
T h e o r e t i c a l  F o r m u l a t i o n s  R e g a rd in g  M at ing  B ehav io r
There  a r e  a t  l e a s t  t h r e e  t h e o r e t i c a l  f o r m u l a t i o n s  
which seem t o  be c a p a b le  o f  a c c o u n t i n g  f o r  t h e  a p p a r e n t  r e ­
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l a t i o n s h i p  be tween  e a r l y  e x p e r i e n c e  and l a t e r  m a t in g  b e h a v io r  
i n  b i r d s .  A l l  i n v o lv e  t h e  c o n c e p t  o f  i n s t i n c t  and a r e  i n  
ag reem ent  i n  t h e i r  p r e d i c t i o n s  r e g a r d i n g  th e  d i r e c t i o n  mate 
c h o ic e  w i l l  f o l l o w .
E th o lo g y  and i m p r i n t i n g . The g e n e r a l  f i e l d  of  e th o lo g y  
w i th  i t s  s p e c i f i c  c o n c e p t  o f  i m p r i n t i n g  h a s ,  more t h a n  any 
t h e o r e t i c a l  s y s t e m ,  em phas ized  t h e  im p o r ta n c e  o f  e a r l y  e x p e r ­
i e n c e  in  t h e  u n d e r s t a n d i n g  o f  a n im a l  b e h a v i o r .  T h i s  d i s c i p l i n e ,  
which b egan  i n  an u n o f f i c i a l  s e n s e  w i t h  th e  work of  Whitman 
(1898; 1 9 1 9 ) ,  C r a i g  (1908;  1 9 1 4 ) ,  and H e i n r o t h  ( 1 9 1 0 ) ,  began 
as  a p u r e l y  p h y l o g e n e t i c  and c o m p a r a t iv e  i n v e s t i g a t i o n  o f  
b e h a v io r  and u n t i l  r e c e n t l y  was c a r r i e d  on p r i m a r i l y  by z o o ­
l o g i s t s  who were i n t e r e s t e d  i n  b e h a v i o r  r a t h e r  t h a n  a n a t o m i c a l  
and p h y s i o l o g i c a l  taxonomy. Through t h e  more r e c e n t  works of  
such i n v e s t i g a t o r s  as  L orenz  ( 1 9 5 7 ) ,  T in b e r g e n  (1951;  1 9 5 3 ) ,  
and Hess (1958;  1 9 6 2 ) ,  however ,  i t  has  moved from d e s c r i p t i o n  
t o  c a u s a l  a n a l y s i s .  C u r r e n t l y ,  a c c o r d i n g  t o  Hess ( 1 9 6 2 ) ,  t h e  
u n d e r l y i n g  p h y s i o l o g i c a l  mechanisms a r e  b e g in n in g  t o  r e c e i v e  
a t t e n t i o n .
As a r e s u l t  o f  e x h a u s t i v e  o b s e r v a t i o n s ,  w o r k e r s  i n  
t h i s  a r e a  became i n t e r e s t e d  i n  i n s t i n c t u a l  b e h a v io r  and Lorenz 
( 1 9 5 7 ) ,  among o t h e r s ,  has  s t a t e d  t h a t  i n s t i n c t u a l  b e h a v i o r  may 
even be u se d  as  a means of c l a s s i f y i n g  a n im a l s .  More p e r t i n e n t  
to  t h e  p r e s e n t  i n v e s t i g a t i o n ,  how ever ,  a r e  t h e  t h e o r e t i c a l  
n o t i o n s  abou t  t h e  o p e r a t i o n s  o f  t h e  i n s t i n c t u a l  r e a c t i o n s  them­
s e l v e s .  In  e s s e n c e  t h e  e t h o l o g i s t s  h o ld  t h a t  t h e  a n im a l
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p o s s e s s e s  i n n a t e ,  " f i x e d  a c t i o n  p a t t e r n s . "  Such p a t t e r n s  a r e  
d e f i n e d  a s  a " se q u en c e  o f  c o o r d i n a t e d  motor a c t i o n s  t h a t  ap p ea r  
w i t h o u t  t h e  a n im a l  h a v in g  t o  l e a r n  i t  by t h e  u s u a l  l e a r n i n g  
p r o c e s s e s "  (H e ss ,  1962, p .  17 3 ) .  These  i n s t i n c t i v e  b e h a v i o r s  
a r e  s e t  i n  motion  o n ly  by s p e c i f i c  s t i m u l i  which a r e  te rm ed  
" r e l e a s e r s . "  A c co rd in g  t o  Lorenz  (1937)  and T in b e r g e n  (1951)  
t h e s e  r e a c t i o n s  or f i x e d  a c t i o n  p a t t e r n s  a r e  h e ld  i n  check  by 
an i n h i b i t o r y  b lo c k  u n t i l  an " i n n a t e  r e l e a s i n g  mechanism"
(IRM) removes t h i s  b l o c k  a s  a r e s u l t  o f  r e c e i v i n g  s e n s o r y  
im p u l s e s  f rom  a r e l e a s e r  s t i m u l u s .  In  b i r d s  e s p e c i a l l y ,  t h e  
r e l e a s e r  f o r  s o c i a l  b e h a v i o r s  may be a c e r t a i n  s h a p e ,  c o l o r ,  
or  c o n t r a s t  i n  c o l o r s ,  o r  a b e h a v i o r a l  seq u en c e  e x h i b i t e d  by 
a n o th e r  a n im a l .  Thus o b j e c t s  i n  ' t h e  env iro nm en t  p l a y  a v i t a l  
r o l e  i n  d e t e r m i n i n g  which p a t t e r n  o f  b e h a v i o r  w i l l  be s e t  i n  
m o t io n .
The c o n c e p t  o f  " i m p r i n t i n g "  i s  c r u c i a l  i n  e x p l a i n i n g  
why c e r t a i n  e n v i r o n m e n t a l  o b j e c t s  s e r v e  as  r e l e a s e r s  f o r  i n ­
s t i n c t u a l  b e h a v i o r s  which a r e  d i r e c t e d  tow ard  f e l l o w  members 
o f  t h e  s p e c i e s .  T h is  phenomenon, which  was f i r s t  o b se rv e d  
by H e i n r o t h  (1 9 1 0 )  and named by L orenz  (1 9 3 7 ) ,  has  been  most 
c a r e f u l l y  s t u d i e d  i n  b i r d s ,  a l t h o u g h  i t  does  e x i s t  i n  many 
o th e r ,  s p e c i e s ,  i n c l u d i n g  some mammals (H ess ,  1 9 6 2 ) .  In  a 
b ro ad  s e n s e  i t  r e f e r s  t o
. . o an e a r l y  e x p e r i e n c e  t h a t  h a s  a p ro fo u n d  i n f l u e n c e  
on l a t e r  a d u l t  s o c i a l  and s e x u a l  b e h a v i o r  o f  an an im al  
w i t h  r e s p e c t  t o  t h e  c h o ic e  o f  o b j e c t s  f o r  t h e s e  b e h a v i o r s  
(H ess ,  1962,  p .  2 2 5 ) .
I n  o r d e r  f o r  i m p r i n t i n g  t o  t a k e  p l a c e  t h e  young an im al
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must be exposed  t o  an o b j e c t  which p o s s e s s e s  c e r t a i n  s i z e ,  
c o l o r ,  or  b e h a v i o r a l  c h a r a c t e r i s t i c s  d u r i n g  a c r i t i c a l  p e r io d  
e a r l y  in  i t s  l i f e .  T h i s  c r i t i c a l  p e r i o d  i s  of  s h o r t  d u r a ­
t i o n  i n  b i r d s  who a r e  m o t i l e  im m e d ia te ly  a f t e r  h a t c h i n g .  In  
s e v e r a l  s p e c i e s  i t s  d u r a t i o n  has  b e en  e s t a b l i s h e d  (H ess ,  1962).  
I n  o t h e r  s p e c i e s ,  however ,  where  t h e  p a r e n t s  must c a r e  f o r  t h e  
young ove r  an e x tend ed  p e r i o d  o f  t i m e ,  t h e  l e n g t h  of  th e  
p e r i o d  has n o t  been  s p e c i f i c a l l y  d e t e r m i n e d .  Lorenz was t h e  
f i r s t  t o  p o i n t  o u t  th e  im p o r tan c e  o f  t h i s  c r i t i c a l  p e r i o d  
and he p o s t u l a t e d  t h a t  the  f i r s t  o b j e c t  which e l i c i t e d  a 
s o c i a l  r e s p o n s e  f rom  t h e  young an im al  l a t e r  r e l e a s e d  not  
on ly  t h a t  r e s p o n s e  bu t  a l s o  r e l a t e d  r e s p o n s e s  such  as  a r e  
' fou n d  i n  s e x u a l  or mating b e h a v i o r .
D u r in g  t h e  c r i t i c a l  p e r i o d  t h e  young b i r d  becomes more 
or l e s s  i r r e v e r s i b l y  c o n d i t i o n e d  or  i m p r i n t e d  t o  i t s  p a r e n t s  
and f o r  t h e  r e s t  o f  i t s  l i f e  d i r e c t s  i t s  s o c i a l  and s e x u a l  
b e h a v io r  to w ard s  p a r e n t - l i k e  o b j e c t s ,  t h u s  e n s u r in g  th e  p r o -  
p o g a t i o n  o f  t h e  s p e c i e s .  I f ,  m oreover ,  t h e  e a r l y  e x p e r i e n c e  
i s  m a n ip u la t e d  th r o u g h  t h e  u se  o f  f o s t e r  p a r e n t s  who p o s s e s s  
t h e  c h a r a c t e r i s t i c s  n e c e s s a r y  t o  s e t  o f f  t h e  i n n a t e  r e l e a s i n g  
mechanism, t h e  b i r d  w i l l  d i r e c t  i t s  s o c i a l  and s e x u a l  b e h a v i o r  
toward  t h i s  k i n d  o f  o b j e c t ,  be i t  b i o l o g i c a l l y  a p p r o p r i a t e  or 
n o t .  I t  s h o u ld  a l s o  be n o te d  t h a t  i f  t h e  " r i g h t "  p a r e n t a l  
o b j e c t  i s  no t  a v a i l a b l e  t h e  a p p r o p r i a t e  b e h a v io r  p a t t e r n s  
i n v o lv e d  i n  s o c i a l  and m at ing  r e a c t i o n s  may become co n fu sed  
a n d /o r  i n c h o a t e  (T horpe ,  1951) .
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B a r r i n g  t h e  use  o f  an i n a p p r o p r i a t e  e a r l y  o b j e c t ,  t h e n ,  
t h e  t h e o r y  o f  i m p r i n t i n g  would p r e d i c t  t h a t  b i r d s  t e n d  t o  
s e l e c t  mates  who p o s s e s s  c h a r a c t e r i s t i c s  s i m i l a r  t o  t h e  s p e c i e s  
or b r e e d  which r e a r e d  them.
K o r t l a n d t ' s t h e o r y  of  i n s t i n c t  h i e r a r c h y . A somewhat 
more e l a b o r a t e  i n s t i n c t u a l  t h e o r y  h as  been  p ro p o se d  by K o r t l a n d t  
(1 9 5 5 ) ;  a European  e t h o l o g i s t  who r e c o g n i z e d  th e  congruence  
e x i s t i n g  be tw een  t h e  e t h o l o g i c a l  s t u d y  o f  a n im a l s  and p sy c h o ­
a n a l y s i s  and drew on t h e  l a t t e r  i n  h i s  t h e o r e t i c a l  f o r m u l a t i o n s .
E s s e n t i a l l y ,  t h e  p r e d i c t i o n s  f ro m  K o r t l a n d t * s  t h e o r y  
t h a t  i n v o lv e  most s e x u a l  and m at ing  b e h a v i o r  a r e  c o n s i s t e n t  
w i t h  t h o s e  d e r i v e d  f ro m  i m p r i n t i n g  f o r m u l a t i o n s .  T ha t  i s ,  he 
p o s t u l a t e s  t h a t  th e  b i r d ’ s i n s t i n c t u a l  r e a c t i o n s  a re  more or  
l e s s  i r r e v e r s i b l y  c o n d i t i o n e d  o r  a t t a c h e d  t o  o b j e c t s  e a r l y  i n  
t h e i r  l i f e  and t h a t  th e  n a t u r e  of  t h e s e  o b j e c t s  d e te r m in e  
where and when t h e  i n s t i n c t u a l  b e h a v i o r  m a n i f e s t s  i t s e l f  l a t e r .  
His main c o n t r i b u t i o n  to  t h i s  more g e n e r a l  t h e o r y  i s  h i s  n o t i o n  
o f  a h i e r a r c h y  i n  t h e  i n s t i n c t u a l  d e v e lo p m e n t .  He b e l i e v e s  
t h a t  th e  a n i m a l ’ s e a r l i e s t  i n s t i n c t u a l  u r g e s  a r e  n o n - s p e c i f i c  
and u n c a n a l i z e d  i n  n a tu r e  and t h a t  o n ly  t h r o u g h  t h e  m a tu r a ­
t i o n  and e x p e r i e n c e  of  t h e  an im a l  do t h e y  become more s p e c i f i c .  
As th e  an im a l  d e v e l o p s ,  more or l e s s  d i s c r e t e ,  lower o r d e r  
motor mechanisms appear  and a re  r e l e a s e d  i n  a s s o c i a t i o n  w i th  
e n v i r o n m e n ta l  o b j e c t s .  As m a t u r a t i o n  i n c r e a s e s  t h e s e  mech­
anisms become l i n k e d  or i n t e g r a t e d  w i t h  each  o t h e r  t o  p roduce  
h i g h e r  o r d e r  i n s t i n c t s .  Throughout  t h i s  a s c e n d i n g  i n t e g r a t i o n ,
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t h e  e n v i r o n m e n ta l  s i t u a t i o n  or c l a s s  o f  o b j e c t s  which  s e r v e d  
t o  s e t  o f f  t h e  low er  o r d e r  i n s t i n c t s  c o n t i n u e  t o  be t h e  ob­
j e c t s  c a p a b le  o f  r e l e a s i n g  t h e  h i g h e r  o r d e r  i n s t i n c t u a l  b e ­
h a v i o r .  F u r t h e r ,  t h e  e f f e c t i v e n e s s  o f  t h e  i n s t i n c t u a l  a c t ,  
i n  te rm s  of  f u l f i l l i n g  t h e  a n i m a l ’ s b i o l o g i c a l  p o t e n t i a l ,  i s  
d e p en d en t  on t h e  an im a l  p a s s i n g  t h r o u g h  th e  p r e c e d i n g  h i e r ­
a r c h i c a l  l e v e l s  s u c c e s s f u l l y ;  t h a t  i s ,  hav ing  a p p r o p r i a t e  
o b j e c t s  to w ard  which th e  lower l e v e l  i n s t i n c t  can be d i r e c t e d .  
I t .  i s  b e c a u se  o f  t h i s  p r o c e s s ,  he b e l i e v e s ,  t h a t  we see  
s i m i l a r  o b j e c t s  r e l e a s i n g  b o th  low er  and h i g h e r  o rd e r  i n s t i n c t s  
and lower o r d e r  b e h a v i o r s  e x h i b i t e d  w i t h i n  th e  c o n t e x t  o f
«
h i g h e r  o r d e r  b e h a v i o r s .  For ex am ple ,  i n  p ig e o n s  ’’b i l l i n g ” 
t r a n s p i r e s  be tw een  two a d u l t  b i r d s  who a re  c o u r t i n g  as w e l l  
as  be tween  t h e  p a r e n t  and i t s  o f f s p r i n g  d u r i n g  th e  f e e d i n g  
of  th e  l a t t e r  ( C a r p e n t e r ,  1 9 29 ) .
While K o r t l a n d t  c o n c e p t u a l i z e s  many o t h e r  a s p e c t s  of 
b e h a v io r  a s c r i b e d  t o  i n s t i n c t u a l  m o t i v a t i o n  such  as  d i s p l a c e ­
ment ,  p r i m i n g ,  e t c . ,  t h e  im p o r ta n c e  o f  h i s  t h e o r y  f o r  t h i s  
paper  c e n t e r s  on h i s  p o s t u l a t i o n  t h a t  most b i r d s  w i l l  d i r e c t  
t h e i r  h i g h e r  o r d e r  i n s t i n c t s  ( such  a s  t h e i r  i n s t i n c t  t o  m a te )  
toward  o b j e c t s  which were used  t o  s a t i s f y  or  r e l e a s e  low er  
o rd e r  i n s t i n c t s .  T h u s ,  he would p r e d i c t  t h a t  t h e  e a r l y  e x ­
p e r i e n c e  of t h e  b i r d  would t e n d  to  s e t  up p r e f e r e n c e s  f o r  
a d u l t  mate c h o i c e s .
P s y c h o a n a l y s i s . A l though  p s y c h o a n a l y t i c  t h e o r y  
( F e n i c h e l ,  1945; F r e u d ,  1953)  has  been  d i r e c t e d  a lm os t  ex -
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c l u s i v e l y  to w ard  e x p l a i n i n g  human b e h a v i o r ,  i t s  b a s i c  t e n e t s  
a r e  r e m a rk a b ly  s i m i l a r  t o  t h o s e  p ro p o se d  by e t h o l o g i s t s  and 
by K o r t l a n d t  i n  p a r t i c u l a r .  T h u s ,  i t  would ap p ea r  t o  o f f e r  
p r i n c i p l e s  worthy  o f  c o n s i d e r a t i o n  i n  t h e  u n d e r s t a n d i n g  o f  
an im al  b e h a v i o r  and i t s  d e v e lo p m e n t .
P s y c h o a n a l y s i s  i s  a t h e o r y  o f  h i e r a r c h i c a l  i n s t i n c t u a l  
d eve lopm ent  w i t h i n  which p a r t i a l  i n s t i n c t s  m ature  and f u n c t i o n  
more o r  l e s s  i n d e p e n d e n t l y  o f  each  o t h e r  u n t i l  t h e y  a r e  i n t e ­
g r a t e d  i n t o  l a r g e r  u n i t s  a s  a r e s u l t  o f  f u r t h e r  m a t u r a t i o n  
and e x p e r i e n c e .  T h is  p r o c e s s ,  which b e g in s  w i t h  i n n a t e ,  
d i f f u s e  e n e rg y  s t a t e s ,  p r e c e d e s  i n  an a s c e n d in g  deve lopm ent  
w i t h  t h e  r e s u l t  t h a t  h i g h e r  o r d e r  s o c i a l  b e h a v io r  i s  depend ­
e n t  on t h e  i n t e r a c t i o n  of t h e  o rg a n i s m  w i t h  e a r l y  e n v i r o n ­
m en ta l  o b j e c t s .  For F r e u d ,  as  f o r  t h e  i m p r i n t i n g  t h e o r i s t s ,  
"The f i n d i n g  of an o b j e c t  i s  i n  f a c t  a r e f i n d i n g  o f  i t "  ( F re u d ,  
1953,  p .  2 2 2 ) .
K o r t l a n d t  had summarized s i x  major  p o i n t s  o f  F r e u d ’ s 
t h e o r y  which a r e  p a r t i c u l a r l y  a p p l i c a b l e  t o  t h e  e t h o l o g i c a l  
ap p ro a ch  o f  i n s t i n c t u a l  d e v e lo p m e n t .  Two of  t h e  more i m p o r t ­
a n t  p o i n t s  a r e  t h a t  f o l l o w i n g  t h e  m a t u r a t i o n  o f  low er  o r d e r  
or s u b o r d i n a t e  i n s t i n c t s
( 1 )  . . .  a l l  t h e s e  s u b o r d i n a t e  i n s t i n c t s  become more or
l e s s  i r r e v e r s i b l y  c o n d i t i o n e d  t o  an o b j e c t  ( " o b j e c t -  
f i n d i n g "  or " o b j e c t - c h o o s i n g , "  a p r o c e s s  i d e n t i c a l  t o  
" i m p r i n t i n g "  i n  e t h o l o g i c a l  t e r m i n o l o g y )  and th e y  f i n d  a 
motor o u t l e t  or  g o a l  by way of  a s a t i s f y i n g  a c t i v i t y .  . . .  
O b je c t  f i n d i n g  i n  man can  be p a r a l l e l e d  t o  i m p r i n t i n g  i n  
a n im a l s .  . . .  H ence ,  t h e  m other  r e p r e s e n t s  t h e  f i r s t  
s e x u a l  o b j e c t  f o r  t h e  c h i l d  i n  t h e  same way as  t h e  p a r e n t  
(o r  f o s t e r  p a r e n t )  of  a newly h a t c h e d  g o s l i n g  s e r v e s  as 
i t s  f i r s t  s e x u a l  o b j e c t  ( K o r t l a n d t ,  1955, p .  15 9 ) .
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( 2 )  In  l a t e r  p h a se s  o f  deve lopm ent  ( i n i t i a t e d  by f u r t h e r  
m a t u r a t i o n ,  a r o u s a l  and c o n d i t i o n i n g  p r o c e s s e s )  l o w - l e v e l  
i n s t i n c t s  u n i t e  i n t o  l a r g e r  wholes  under  th e  g iv e r a n c e  
( P r i m a t )  o f  h ig h e r  l e v e l  i n s t i n c t s .  I n  t h e s e  i n t e g r a t i v e  
p r o c e s s e s  t h e  o b j e c t  and g oa l  to w a rd s  which a h i g h e r  l e v e l  
i n s t i n c t  w i l l  be d i r e c t e d i s  f o r  a l a r g e  p a r t  b u i l t  up by 
t h e  c h a r a c t e r i s t i c s  o f  t h e  o b j e c t s  and g o a l s  to w ards  which 
t h e  p a r t i c i p a t i n g  lower  l e v e l  i n s t i n c t s  a r e  d i r e c t e d  owing 
t o  t h e i r  p r e v i o u s  d ev e lop m en t .  I n  o t h e r  w ords ,  t r a n s l a t e d  
i n t o  e t h o l o g i c a l  t e r m i n o l o g y ,  the  r e l e a s i n g  s i g n  s t i m u l u s  
and t h e  consummatory a c t  of a h i g h e r  l e v e l  i n s t i n c t  i s  
f o r  t h e  most p a r t  b u i l t  up by t h e  a d o p t io n  of  th e  r e l e a s ­
in g  s t i m u l i  and consummatory a c t s  of  t h e  lower l e v e l  
i n s t i n c t s  which compose them, or  by a r e c o m b in a t io n  of  
e le m e n ts  d e r i v e d  f rom  them. The o r g a n i z a t i o n  of  b e h a v io r  
i s  so  t o  speak  b u i l t  up f rom  t h e  b o t to m  s t e p  by s t e p  
( K o r t l a n d t ,  1955, p .  1 5 9 ) .
Thus ,  p s y c h o a n a l y t i c  t h e o r y  p r e d i c t s  t h a t  t h e  o b j e c t s  
(o r  f e l l o w  s p e c i e s  members) th r o u g h  which th e  organ ism  s a t i s ­
f i e s  h i s  e a r l y  i n s t i n c t u a l  d r i v e s  w i l l  d e te r m in e  i t s  l a t e r  
s o c i a l  and s e x u a l  b e h a v i o r .  From t h i s  t h e o r y  t o o ,  t h e n ,  i t  
may be p r e d i c t e d  t h a t ,  when grown, an an im al  w i l l  t e n d  t o  
d i r e c t  h i s  s e x u a l  or m at ing  b e h a v io r  to w a rd  o b j e c t s  which 
p o s s e s s  c h a r a c t e r i s t i c s  s i m i l a r  to  t h o s e  p o s s e s s e d  by i t s  
p a r e n t s .
E x p e r im e n ta l  I n v e s t i g a t i o n s  o f  Sexua l  
and Mating  B ehav io r  
While  t h e  e a r l i e r  works o f  Whitman (1898)  and C r a ig  
(1908; 1914)  a r e  c o n s i s t e n t  w i th  t h e  more r e c e n t  t h e o r e t i c a l  
a p p ro a ch e s  j u s t  d i s c u s s e d ,  t h e y  may no t  be c o n s i d e r e d  as 
a c t u a l  e x p e r im e n ta l  i n v e s t i g a t i o n s  o f  s e x u a l  and m ating  b e ­
h a v i o r .  C o n t r o l l e d  i n v e s t i g a t i o n s  began  t o  ap p ea r  when p s y ­
c h o l o g i s t s  and o t h e r s  began u s i n g  e x p e r i m e n t a l  methods r a t h e r
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t h a n  n a t u r a l i s t i c  o b s e r v a t i o n s  in  t h e  s tu d y  of  e a r l y  e x p e r ­
i e n c e  and i t s  r e l a t i o n s h i p  w i th  l a t e r  b e h a v i o r .  U n f o r t u n a t e l y ,  
however,  many o f  t h e  e x p e r im e n t s  i n  t h i s  a r e a  ap p ea r  t o  have 
f a l l e n  p rey  t o  j u s t  what t h e  e a r l y  e t h o l o g i s t s  c a u t i o n e d  
a g a i n s t ;  i g n o r i n g  t h e  n a t i v e  a s p e c t s  o f  t h e  a n i m a l ’ s w o r ld .
In  t h e  words o f  V e r p la n c k :
More t h a n  once . . . a p s y c h o l o g i s t  h a s  c o n t r o l l e d  l i t e r ­
a l l y  out  o f  e x i s t e n c e  t h e  n e c e s s a r y  e n v i r o n m e n ta l  c o n d i ­
t i o n s  f o r ,  o r  n e c e s s a r y  b e h a v i o r a l  c o r r e l a t e s  o f ,  b e h a v i o r  
t h a t  he w ish e d  to  exper im en t  upon (1958 ,  p .  10 2 ) .
For t h e  most p a r t  t h i s  c r i t i c i s m  was d i r e c t e d  tow ard  
such p r a c t i c e s  as  p r e m a t u r e l y  i n d u c i n g  s e x u a l  and m at ing  r e ­
sp on ses  th r o u g h  t h e  use  o f  c h e m ic a l  i n j e c t i o n s .  Bambridge 
( 1 9 6 2 ) ,  Noble  and Z i t r i n  ( 1 9 4 2 ) ,  and S c h e in  and Hale (1959)  
have a l l  d e m o n s t r a t e d  t h a t  b i r d s  w i l l  e x h i b i t  s e x u a l  r e s p o n s e s  
t o  " i m p r i n t e d "  o b j e c t s  p r i o r  t o  s e x u a l  m a t u r i t y .  I n  a n o th e r  
ty p e  of  s t u d y  G u i to n  (1961)  fo u nd  t h a t  c o u r t s h i p  r e s p o n s e s  
o f  brown l e g h o r n  male  c h i c k s  which had been  i m p r i n t e d  t e n d e d  
t o  d e c r e a s e  as  t h e y  grew o l d e r  and c o n c lu d e d  t h a t  i m p r i n t i n g ,  
a t  l e a s t  i n  t h i s  s p e c i e s ,  had o n ly  a l i m i t e d  e f f e c t  on t h e i r  
l a t e r  s e x u a l  b e h a v i o r .  In  t h i s  s t u d y ,  however ,  a r t i f i c i a l  
models were u se d  a s  o b j e c t s ,  a c o n d i t i o n  which c e r t a i n l y  
r e d u c e s  c o n f i d e n c e  i n  g e n e r a l i z i n g  from th e  r e s u l t s .
To t h e  w r i t e r ’ s knowledge t h e  f i r s t  c o n t r o l l e d  e x p e r ­
im e n ta l  s tu d y  i n v o l v i n g  th e  e f f e c t s  of e a r l y  e x p e r i e n c e  on 
a c t u a l  mate s e l e c t i o n  i n  b i r d s  was t h a t  r e p o r t e d  by W a r r i n e r ,  
Lemmon and Ray ( 1 9 6 3 ) .  In  t h i s  i n v e s t i g a t i o n  p ig e o n s  were
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f e a r e d  under  p a r e n t s  o f  t h e i r  own s p e c i e s  and c o l o r  and under
f o s t e r  p a r e n t s  of a d i f f e r e n t  c o l o r ;  t h a t  i s ,  under  t h e  f o l l o w ­
ing  c o n d i t i o n s :
A. White  King p a r e n t s  r e a r e d  t h e i r  own young,
B. B la c k  King p a r e n t s  r e a r e d  t h e i r  own young,
C. and D, White King c l u t c h e s  were exchanged w i th  
t h o s e  of  t h e  B lack  King p ig e o n s  so t h a t  t h e s e  groups  of young 
would have t h e i r  e a r l y  e x p e r i e n c e  w i t h  p a r e n t s  who p o s s e s s e d  
c h a r a c t e r i s t i c s  d i f f e r e n t  ( p r i m a r i l y  i n  c o l o r a t i o n )  from 
t h e i r  own b r e e d .
When t h e  young b i r d s  were o ld  enough t o  l e a v e  t h e  n e s t  
t h e y  were ho u se d  i n  s e p a r a t e ,  i s o l a t e d  c a g e s  u n t i l  t h e y  r e a c h e d  
s e x u a l  m a t u r i t y ,  a t  which p o i n t  t h e i r  m a t in g  p r e f e r e n c e s  were 
d e t e r m i n e d .  As a r e s u l t  o f  t h i s  p r o c e d u r e  i t  was found  t h a t  
male p i g e o n s  t e n d e d ,  t o  a s i g n i f i c a n t  d e g r e e ,  t o  mate w i th  
f e m a le s  who p o s s e s s e d  c h a r a c t e r i s t i c s  s i m i l a r  t o  t h e i r  ( t h e  
m a l e ' s )  r e a r i n g  p a r e n t s ,  w he ther  t h e s e  p a r e n t s  were n a t u r a l  
o r  f o s t e r  p a r e n t s .  The fem a le  b i r d s ,  h o w e v e r ,  d id  n o t  e x ­
h i b i t  a s i m i l a r  p r e f e r e n c e .  In  d i s c u s s i n g  t h e s e  r e s u l t s  th e  
f o l l o w i n g  a l t e r n a t i v e  e x p l a n a t i o n s  were o f f e r e d :
1 ,  In  p i g e o n s ,  the  c h o ic e  o f  mate  may be p r i m a r i l y  a 
m a le -d om in an t  p r o c e s s  or
2 ,  Mate c h o ic e  i n  fem a le  p ig e o n s  may no t  be a f u n c t i o n  
o f  e a r l y  e x p e r i e n c e ,  or
3 ,  Mate c h o ic e  i n  fem ale  p ig e o n s  may be based  on e a r l y  
e x p e r i e n c e  w i t h  p a r e n t a l  c h a r a c t e r i s t i c s  o t h e r  th a n  c o l o u r .
D i r e c t  o b s e r v a t i o n s  o f  c o u r t s h i p  and m at ing  b e h a v io u r  
do no t  l e a d  t o  an e a sy  a c c e p t a n c e  o f  th e  h y p o t h e s i s  t h a t  
mate s e l e c t i o n  i s  e x c l u s i v e l y  a male p r e r o g a t i v e .  On 
more t h a n  one o c c a s i o n  f e m a le s  were n o te d  t o  a c t  i n  a 
s o l i c i t i n g  manner tow ard  p a r t i c u l a r  m a l e s .  In  a number 
of  t h e s e  c a s e s  t h e  two b i r d s  e v e n t u a l l y  m ated .  In  a d d i -
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t i o n ,  i n  f i v e  o f  t h e  s i x  i n s t a n c e s  which  d id  n o t  f i t  t h e  
male p a r e n t - c o l o u r  d a t a ,  t h e  male c o l o u r  was t h a t  o f  th e  
p a r e n t s  of t h e  f e m a le  w i t h  whom t h e  male m ated .  These  
i n s t a n c e s  a r e  c o m p a t i b l e  w i t h  t h e  n o t i o n  t h a t  t h e  f e m a le s  
o f  some p a i r s  make c h o i c e s  and t h a t  t h e s e  c h o i c e s  a r e  
b ased  on p a r e n t a l  c o l o u r .  N e v e r t h e l e s s ,  t h e  d a t a  i s  
overw helm ingly  f a v o u r a b l e  t o  th e  h y p o t h e s i s  t h a t  mate 
c h o ic e  i n  p ig e o n s  i s  l a r g e l y  a m a le -dom inan t  p r o c e s s  
(W a r r in e r  e t  a l . ,  1963, pp .  2 2 3 - 2 2 4 ) .
T here  i s  one m e th o d o lo g ic a l  a s p e c t  o f  t h i s  s t u d y  t h a t  
sh o u ld  be m en t io n e d ,  s i n c e  the  outcome may have been  i n f l u ­
enced by i t .  The m a t in g  phase  o f  t h e  s t u d y  was c a r r i e d  out  
i n  f o u r  s e p a r a t e ,  s u c c e s s i v e  r e p l i c a t i o n s .  In  each r e p l i c a ­
t i o n  e i g h t  males and e i g h t  f e m a le s  were p l a c e d  t o g e t h e r  i n  a 
m at ing  pen u n t i l  a l l  had b e en  mated.  T h i s  k in d  o f  s i t u a t i o n  
cou ld  have f o r c e d  c e r t a i n  m a t in g s  t o  o c c u r .  Fox i n s t a n c e ,  
t h e  f i r s t  m a t i n g s ,  e i t h e r  a c c o r d i n g  t o  or c o n t r a r y  t o  th e  
h y p o t h e s i s  would p o s s i b l y  have b i a s e d  t h e  r e m a in in g  c h o i c e s  
by a l t e r i n g  th e  b a l a n c e  of  a v a i l a b l e  c h o i c e s .  T h is  c o u ld  
have w h o l ly  d e t e r m i n e d  one o f  t h e  l a t e r  m a t i n g s ,  s i n c e  on ly  
one male and one f e m a le  would be l e f t  unmated a t  t h e  end .of 
t h e  r e p l i c a t i o n .  I t  i s  p o s s i b l e ,  t h e n ,  t h a t  a t  l e a s t  f o u r  
ou t  of t h e  t o t a l  o f  t h i r t y - t w o  m a te s h ip s  were  not d e te rm in e d  
by t h e  r e a r i n g  c o n d i t i o n s  a l o n e .
S ubsequen t  t o  t h e  W a r r in e r  e t  a l .  (1963)  s t u d y ,  th e  
q u e s t i o n  r e g a r d i n g  f e m a le  m at ing  p r e f e r e n c e s  was i n v e s t i g a t e d  
by K e r f o o t  (1964)  who c o n d u c te d  a n o t h e r  o f  t h e  v e r y  few w e l l  
c o n t r o l l e d  e x p e r i m e n t s  which  have been  r e p o r t e d .  He p ro p o se d  
t h a t :
. . .  ( 1 )  P r e f e r e n c e s  f o r  p a r t i c u l a r  t y p e s  of mates  b a se d
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on e a r l y  e x p e r i e n c e  e x i s t  i n  males and f e m a l e s ,  and t h a t  
a c t u a l  m a te s h ip  may be b ased  on t h e  p r e f e r e n c e s  of e i t h e r  
s e x ,  as w e l l  as  on th e  mutual  p r e f e r e n c e s  of  b o th ,  (2 )  
Dominance does  n o t  d e te r m in e  p r e f e r e n c e s  i n  m a t in g ,  bu t  
h e l p s  t o  implement  them , so t h a t  dominant  b i r d s  of e i t h e r  
sex  a r e  more l i k e l y  t o  implement t h e i r  p r e f e r e n c e s  (Ker­
f o o t ,  1964,  pp .  2 9 - 3 0 ) .
He r e a s o n e d  t h a t  s i n c e  male p ig e o n s  a r e  g e n e r a l l y  more 
dom inant  t h e i r  p r e f e r e n c e s  would t e n d  t o  mask fem a le  c h o ic e s  
whenever d i f f e r e n c e s  i n  p r e f e r e n c e s  e x i s t e d .  T h i s  e x p la n a ­
t i o n  o f  t h e  m a t in g  p r o c e s s  was c o n s i s t e n t  w i t h  t h e  W arr in e r  
e t  a l .  (1963) d a t a  as  w e l l  as  w i th  t h e i r  f i n d i n g  t h a t  some 
f e m a le s  were a p p a r e n t l y  d e m o n s t r a t i n g  p r e f e r e n c e s  i n  t h e i r  
m at ing  b e h a v i o r .
As a way o f  t e s t i n g  t h i s  n o t i o n  K e r f o o t  f o l lo w e d  th e  
g e n e r a l  p r o c e d u r e  employed by W a r r i n e r ,  e t  a l .  (1963)  bu t  
c o n t r o l l e d  f o r  male p r e f e r e n c e s  by u s i n g  o n ly  one fem ale  
c o l o r .  . He r e a r e d  w h i t e  f e m a le  p ig e o n s  under  r e d  o r  b lac k  
f o s t e r  p a r e n t s  to  p r o v i d e  d i f f e r e n t i a l  e a r l y  e x p e r i e n c e s  f o r  
them, b u t  r e a r e d  r e d  and b l a c k  male p ig e o n s  a l l  under  w h i te  
f o s t e r  p a r e n t s .  T h u s ,  d u r i n g  t h e  m at ing  s i t u a t i o n  t h e  fem a le  
b i r d s  c o u ld  e x e r c i s e  p r e f e r e n c e s  by c h o o s in g  males  who 
p o s s e s s e d  c o l o r  c h a r a c t e r i s t i c s  s i m i l a r  t o  or d i f f e r e n t  f rom 
t h e i r  p a r e n t s .  S in c e  t h e  m ales  i n  t h i s  s i t u a t i o n  only had 
b i r d s  t o  choose  f rom  which r e sem b led  t h e i r  p a r e n t s ,  male 
p r e f e r e n c e s  d i d  no t  c o n f l i c t  w i t h  and t h e r e b y  obscu re  c h o ic e s  
b a se d  on p r e f e r e n c e  by f e m a l e s .  K e r fo o t  a l s o  met t h e  e a r l i e r  
m ent ioned  c r i t i c i s m  of t h e  W a r r i n e r ,  e t  a l .  d e s ig n  by u s in g  
an open ended m at ing  s i t u a t i o n  w h e re in  eac h  mated p a i r  was
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r e p l a c e d  by a p p r o p r i a t e  s u b j e c t s  as soon  a s  t h r e e  m a te s h ip s  
had been  c o m p l e t e d .  T h u s ,  h i s  r e p l i c a t i o n s  were c o n t i n u o u s  
r a t h e r  t h a n  s u c c e s s i v e ,  a p r o c e d u r e  which  e l i m i n a t e d  " f o r c e d "  
c h o i c e s ,
The r e s u l t s  o f  t h i s  s tu d y  c l e a r l y  i n d i c a t e d  t h a t  f e m a le s  
t e n d e d  t o  mate w i th  m a le s  who were t h e  same c o l o r  as  t h e  
f e m a l e ’ s p a r e n t s .  The s e c o n d a ry  p r o p o s i t i o n ,  t h a t  dominance 
h e l p s  implement  p r e f e r e n c e s ,  however ,  was on ly  p a r t i a l l y  
s u p p o r t e d  by t h e  d a t a .
In  summary, t h e n ,  t h e r e  i s  now e x p e r i m e n t a l  e v id e n c e  
i n d i c a t i n g  t h a t  b o th  male and f e m a le  p i g e o n s  t e n d  t o  mate w i t h  
b i r d s  who p o s s e s s  c h a r a c t e r i s t i c s  s i m i l a r  t o  t h o s e  of  t h e i r  
r e a r i n g  p a r e n t s ,  w i t h  p a r e n t a l  c o l o r  a p p e a r i n g  t o  be t h e  p r i ­
mary d e t e r m i n i n g  f a c t o r .  I t  would a l s o  seem a p p a r e n t  t h a t  
m at ing  i s  a male dom inan t  p r o c e s s .
D i f f e r e n t i a l  P a r e n t a l  E f f e c t s  on Mate Choice 
I n  b o t h  t h e  W a r r i n e r ,  Lemmon and Ray (1963)  and K e r f o o t  
(1964)  s t u d i e s ,  t h e  male and fem a le  young were exposed  t o  on ly  - 
one p a r e n t a l  c o l o r  i n  t h e i r  r e s p e c t i v e  r e a r i n g  c o n d i t i o n s .
Thus ,  i t  c o u ld  n o t  be d e t e r m i n e d  w h e th e r  one se x ed  p a r e n t  
r a t h e r  t h a n  t h e  o t h e r  e x e r t e d  a more i m p o r t a n t  e f f e c t  on l a t e r  
mate c h o i c e  o f  t h e  o f f s p r i n g .  S in c e  many i n v e s t i g a t o r s  
( B e n n e t t ,  1939; C a r p e n t e r ,  1929; C r a i g ,  1908; N ic e ,  1943; 
T in b e r g e n ,  1953)  r e p o r t  t h a t  b i r d s  a r e  c a p a b le  o f  i n d i v i d u a l  
and s e x u a l  r e c o g n i t i o n ,  and  s i n c e  su ch  r e c o g n i t i o n  has b e en
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l i n k e d  w i t h  s e x u a l  b e h a v io r  (N ic e ,  1 9 4 3 ) ,  t h e  q u e s t i o n  o f  
d i f f e r e n t i a l  i n f l u e n c e s  (be tw een  p a r e n t s )  on m a t in g  b e h a v io r  
seems w orthy  o f  c o n s i d e r a t i o n .
Of th e  t h r e e  t h e o r i e s  d i s c u s s e d  i n  t h i s  p a p e r  on ly  
p s y c h o a n a l y s i s  ( F r e u d ,  1953)  c o n s i d e r s  p r i n c i p l e s  c o n c e rn in g  
d i f f e r e n t i a l  i n f l u e n c e s  by m othe r  and f a t h e r .  U n f o r t u n a t e l y ,  
t h e  p s y c h o a n a l y t i c  p r i n c i p l e s  u n d e r l y i n g  s e x u a l  i d e n t i f i c a ­
t i o n  and d i f f e r e n t i a l  e f f e c t s  o f  p a r e n t a l  b e h a v i o r  on t h e  
young do n o t  seem a p p l i c a b l e  t o  t h e  s tu d y  o f  b i r d s  f o r  a 
number of r e a s o n s ;  one b e in g  t h a t  d e v e lo p m e n ta l  s t u d i e s  i n  
t h i s  s p e c i f i c  a r e a  a r e  l a c k i n g .  In  a d d i t i o n ,  t h e  human’ s 
c a p a c i t y  f o r  s y m b o l i z a t i o n  and c o n c e p t u a l i z a t i o n  so  f a r  s u r ­
p a s s e s  t h e  b i r d ’ s t h a t  g e n e r a l i z a t i o n  f rom  one s p e c i e s  t o  t h e  
o t h e r  i n  such  a s p e c i f i c  a re a  d o e s  not seem w a r r a n t e d  c o n s i d e r ­
i n g  our p r e s e n t  s t a t e  of knowledge.
The e t h o l o g i c a l  t h e o r i e s  do no t  c o n t a i n  p r i n c i p l e s  
w hich  would l e a d  t o  any s p e c i f i c  p r e d i c t i o n s ,  a l t h o u g h  o b s e r ­
v a t i o n a l  d a t a  do l e a d  to  th e  s p e c u l a t i o n  t h a t  d i f f e r e n t i a l  
e f f e c t s  might  e x i s t .
S e x u a l  r e c o g n i t  i o n . In  many a n im a l s  t h e  male o f  t h e  
s p e c i e s  p o s s e s s e s  more e l a b o r a t e  and c o l o r f u l  plumage t h a n  t h e  
f e m a le  ( B u r to n ,  1953; S c o t t ,  1 9 5 8 )  and t h i s  d i f f e r e n c e  i n  
c o l o r  i s  t h o u g h t  t o  p la y  a p a r t  i n  i n d i v i d u a l  and s e x u a l  
r e c o g n i t i o n .  C a r p e n t e r  (1 9 29 )  and  A b b o t t  (1 9 4 1 )  have s u g g e s t e d  
t h a t  b i r d s  a re  c a p a b l e  o f  s e x u a l  r e c o g n i t i o n  a t  a d i s t a n c e  and 
by s i g h t  a l o n e .  T h is  p o s i t i o n  would seem t o  imply t h a t  s e x u a l
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r e c o g n i t i o n  i s  a c q u i r e d  d u r i n g  t h e  e a r l y  e x p e r i e n c e  o f  th e  
a n im a l ;  p e r h a p s  th r o u g h  t h e  d i f f e r e n t i a l  g e n e r a l  or r e a r i n g  
b e h a v i o r  of t h e  p a r e n t s .  C a r p e n te r  (1929)  has  r e p o r t e d ,  f o r  
i n s t a n c e ,  t h e  male p ig e o n  i s  more e a s i l y  d r i v e n  o f f  t h e  n e s t  
b u t  t h a t ,  a s  th e  b r o o d in g  c y c l e  p r o g r e s s e s ,  he becomes more 
" f a t h e r l y , "  and t h a t  a f t e r  h a t c h i n g  he c a r r i e s  most o f  t h e  
r e a r i n g  b u r d e n .  C ra ig  r e p o r t e d  s i m i l a r  o b s e r v a t i o n s ,  n o t i n g  
t h a t  t h e  " . . .  mother becomes u n w i l l i n g  t o  f e e d  lo n g  b e ­
f o r e  t h e  f a t h e r  . . .  t h i s  d i f f e r e n c e  i n  b e h a v io r  l e a d s  t h e  
young to d i s t i n g u i s h  between t h e  two p a r e n t s  and t h u s  adds  
t o  t h e i r  knowledge o f  i n d i v i d u a l i t y "  ( C r a i g ,  1908 ,  p .  9 0 ) .
On t h e  o t h e r  hand,  such  i n v e s t i g a t o r s  as  Whitman 
( 1 8 9 8 ) ,  C r a ig  ( 1 9 0 8 ) ,  T in b e r g e n  (1 9 5 3 ) ,  and A l l e n  (1 9 5 4 )  
have c o n c lu d e d  t h a t  s e x u a l  r e c o g n i t i o n  i s  d e p en d e n t  on each  
b i r d ’ s b e h a v i o r a l  r e s p o n s e  t o  th e  o t h e r ’ s s e x u a l  or  a g g r e s s i v e  
a d v a n c e s ,  e s p e c i a l l y  when t h e  male and fem a le  o f  th e  s p e c i e s  
a re  a l i k e  i n  a p p e a r a n c e .  I f  t h i s  i s  t r u e  t h e n  i t  would seem 
l e s s  l i k e l y  t h a t  s e x u a l  r e c o g n i t i o n  as  such  i s  a c q u i r e d  
e a r l y  i n  t h e  b i r d ’ s e x p e r i e n c e ,  i . e . ,  b e f o r e  th e  m a t u r a t i o n  
o f  t h e  more s p e c i f i c  s e x u a l  i n s t i n c t s .  T h u s ,  p r e d i c t i o n  o f  
d i f f e r e n t i a l  e f f e c t s  on th e  young c o u ld  no t  p l a u s i b l y  be 
b a sed  on t h e  i d e a  t h a t  t h e  young c o u ld  d i s t i n g u i s h  be tw een  
s e x e s  as  such  o r  t h a t  d i f f e r e n t i a l  r e s p o n s e  t o  p a r e n t s  would 
be b a sed  on i n s t i n c t u a l  s e x u a l  d r i v e s  n o t  y e t  m a tu re d .
2 1
Purpose  o f  t h e  P r e s e n t  I n v e s t i g a t i o n  
The p r e s e n t  s t u d y  was d e s ig n e d  t o  i n v e s t i g a t e  whe ther  
one sexed  p a r e n t  i s  more i n f l u e n t i a l  i n  d e t e r m i n i n g  t h e  l a t e r  
mate c h o ic e  o f  t h e  o f f s p r i n g .  S ince  i t  has  b e e n  r e p o r t e d  
t h a t  p a r e n t a l  c o l o r  seems t o  be t h e  s i n g l e ,  most im p o r ta n t  
f a c t o r  d e t e r m i n i n g  mate  c h o ic e  ( K e r f o o t ,  1 9 6 4 ) ,  Color  was 
used  as  t h e  i n d e p e n d e n t  v a r i a b l e .  F o l lo w in g  t h e  g e n e r a l  
p ro c e d u re  u t i l i z e d  by W a r r in e r  e t  a l ,  (1 96 3 )  and K e r foo t  
(1964)  d o m es t ic  p ig e o n s  were used  a s  s u b j e c t s .  By c r o s s -  
f o s t e r i n g  e g g s ,  t h e  male young were h a t c h e d  and r e a r e d  by 
f o s t e r  p a r e n t s  who had been p r e v i o u s l y  mated so t h a t  t h e i r  
own c o l o r a t i o n  was d i s s i m i l a r ,  bu t  who were  s i m i l a r  i n  
o t h e r  im p o r t a n t  c h a r a c t e r i s t i c s  such a s  s i z e  and g e n e r a l  
c o n f i g u r a t i o n .  I t  was c o n c lu d ed  t h a t  su c h  r e a r i n g  c o n d i ­
t i o n s  would p ro d uce  one o f  t h r e e  outcomes i n  l a t e r  m at ing  
b e h a v io r  o f  t h e  o f f s p r i n g :  1 )  t h e  f i r s t  p o s s i b i l i t y  was
t h a t  t h e  young might  be e q u a l l y  i n f l u e n c e d  by each  p a r e n t  
and t h u s  t e n d  to  mate w i t h  b i r d s  p o s s e s s i n g  e i t h e r  t h e  
m o th e r ’ s or f a t h e r ’ s c o l o r  c h a r a c t e r i s t i c ,  2 )  One sexed  
p a r e n t  might i n f l u e n c e  t h e  young t o  mate w i t h  b i r d s  p o s ­
s e s s i n g  i t s  p a r t i c u l a r  c o l o r .  Or,  3 )  i n  b r e e d s  such  as 
t h e  ones u sed  i n  t h i s  e x p e r i m e n t ,  t h e  male and f e m a le  p a r e n t s  
n o rm a l ly  show t h e  same c o l o r .  I t  i s  p o s s i b l e  t h a t  r e a r i n g  ' 
them under  t h e  e x p e r i m e n t a l  c o n d i t i o n s  when p a r e n t a l  c o l o r s  
d i f f e r  would p rod u ce  an ’’u n n a t u r a l ” s i t u a t i o n  which would
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d i s r u p t  and d i s o r g a n i z e  t h e  normal i m p r i n t i n g  p r o c e s s  and 
t h u s  v o i d  any d e m o n s t r a b le  p r e f e r e n c e s  i n  mate s e l e c t i o n .
S in c e  b o th  K e r fo o t  (1 9 6 4 )  and W a r r in e r  e t  a l .  (1963)  
a p p e a r  t o  a g r e e  t h a t  mate s e l e c t i o n  i n  d o m e s t ic  p ig e o n s  i s  
l a r g e l y  a male dominant  p r o c e s s ,  males  w i l l  s e r v e  a s  p r im a ry  
e x p e r i m e n t a l  s u b j e c t s  w i t h  t h e  c o l o r a t i o n  o f  t h e i r  p o t e n t i a l  
m ates  b e in g  v a r i e d  t o  p r o v i d e  a t e s t  o f  mate p r e f e r e n c e .
CHAPTER I I  
PROBLEM
A r e v i e w  of  t h e  l i t e r a t u r e  has  r e v e a l e d  o b s e r v a t i o n a l  
e v id e n c e  t h a t  much of t h e  s o c i a l  and s e x u a l  b e h a v io r  o f  b i r d s  
i s  d e te r m i n e d  by th e  e a r l y  e x p e r i e n c e  of  t h e s e  a n i m a l s .  In 
t h e  two e x p e r i m e n t a l  i n v e s t i g a t i o n s  of  t h i s  prob lem  ( W a r r in e r ,  
Lemmon & Ray,  1963; K e r f o o t ,  1 9 6 4 )  i t  was found  t h a t  b o t h  
male and fem a le  p ig e o n s  r e s p e c t i v e l y  ten d e d  to  mate w i t h  b i r d s  
whose p h y s i c a l  c h a r a c t e r i s t i c s  r e s e m b le d  t h o s e  of t h e i r  r e a r ­
i n g  p a r e n t s .
In  t h e  W a r r i n e r ,  e t  a l ,  (1 9 6 3 )  and K e r fo o t  (1964)  
s t u d i e s ,  t h e  f a c t  t h a t  b o th  p a r e n t s  i n  a p a i r  were o f  t h e  
same c o l o r  p r e v e n t e d  a d e t e r m i n a t i o n  as t o  w he ther  one or 
the  o t h e r  p a r e n t  was a more i m p o r t a n t  i n f l u e n c e  i n  d e t e r m i n ­
in g  t h e i r  o f f s p r i n g ' s  c h o ic e  of  a m a te .  The p u rp o se  o f  t h e  
p r e s e n t  i n v e s t i g a t i o n  was t o  d e t e r m i n e  w he ther  p a r e n t s  
f u n c t i o n  as  a u n i t  o r  i n d i v i d u a l l y  i n  t h e i r  i n f l u e n c e  on th e  
l a t e r  mate c h o i c e  o f  t h e i r  young. T h i s  g o a l  was accom p l i sh e d  
by r e a r i n g  male  p ig eo n s  under  c o n d i t i o n s  where t h e  male and 
fem a le  p a r e n t s  d i f f e r e d  i n  c o l o r a t i o n .  B r i e f l y ,  r e d  male b i r d s
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were r e a r e d  under one b l a c k  and one w h i t e  p a r e n t  ( c o l o r  and 
sex  b e in g  c o u n t e r b a l a n c e d )  and t h e n  a l l o w e d  to  choose  mates  
from a g roup  o f  f e m a le s  who r e s e m b le d  e i t h e r  t h e i r  f a t h e r  o r  
mother or  n e i t h e r  o f  t h e s e  ( i . e . ,  b i r d s  of a t h i r d  c o l o r ) .
T h ese  c o n d i t i o n s  p e r m i t t e d  one o f  t h r e e  a l t e r n a t i v e  
outcomes:
( 1 )  The e x p e r i m e n t a l  b i r d s  c o u ld  a v o id  m at ing  w i th  
b i r d s  o f  t h e  t h i r d  c o l o r  and choose  mates  o f  c o l o r s  l i k e  
e i t h e r  p a r e n t  b u t  no t  e x c l u s i v e l y  t h a t  o f  t h e  p a r e n t  of  one 
s e x .  T h i s  f i n d i n g  would be c o n s i s t e n t  w i t h  t h e  t h e o r y  t h a t  
w h i l e  n e i t h e r  t h e  male nor th e  f e m a le  p a r e n t  p l a y s  a more 
s i g n i f i c a n t  r o l e ,  t h e  p r e s e n c e  o f  t h e s e  two c o l o r s  opens up 
b o t h  of  t h e s e  p o s s i b i l i t i e s  a s  a l t e r n a t e  mate c h o i c e s .
I f  t h e  p a r e n t s  have e q u a l  i n f l u e n c e  t h e r e  would be no 
s i g n i f i c a n t  d i f f e r e n c e  in  m a t in g s  w i t h  b i r d s  whose c o l o r  i s  
l i k e  e i t h e r  p a r e n t ,  b u t  t h e r e  would be s i g n i f i c a n t l y  few er  
m at ings  w i t h  b i r d s  whose c o l o r  was d i f f e r e n t  f rom e i t h e r  
p a r e n t .
( 2 )  On t h e  o th e r  hand ,  i t  was p o s s i b l e  t h a t  one p a r e n t  
o r  t h e  o t h e r  would be dominant  a s  an i n f l u e n c e  on l a t e r  mate 
c h o ic e  of t h e  young.  T h a t  i s ,  t h e  male p a r e n t  might p l a y  a 
more s i g n i f i c a n t  r o l e  i n  d e t e r m i n i n g  t h e  o f f s p r i n g ’ s c h o ic e  
th an  d o es  t h e  f e m a le  p a r e n t - - o r  v i c e  v e r s a .  While  t h e r e  i s
no t h e o r y  o f  a n im a l  b e h a v io r  which would s p e c i f i c a l l y  p r e d i c t  
t h i s  outcome, o b s e r v a t i o n a l  e v id e n c e  r e g a r d i n g  t h e  b i r d ’ s 
c a p a c i t y  f o r  s e x u a l  and i n d i v i d u a l  r e c o g n i t i o n  g e n e r a l l y  t e n d s
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t o  s u p p o r t  such  a p o s s i b i l i t y .
For t h i s  h y p o t h e s i s  t o  be  s u p p o r t e d  th e  d a t a  would 
have t o  show a s i g n i f i c a n t l y  g r e a t e r  number o f  m a t in gs  w i th  
f e m a le s  whose c o l o r  was l i k e  t h a t  o f  t h e  p a r e n t s  o f  a p a r ­
t i c u l a r  s e x .
( 3 )  F i n a l l y ,  i t  was p o s s i b l e  t h a t  b i r d s  r e a r e d  by 
p a r e n t s  who d i f f e r  i n  c o l o r  might no t  s e l e c t  mates  i n  any 
s y s t e m a t i c  f a s h i o n  b u t  r a t h e r  would t e n d  t o  s e l e c t  mates  
i n d i s c r i m i n a t e l y .  T h is  p r e d i c t i o n  would be c o n s i s t e n t  w i th  
T h o rp e ’ s h y p o t h e s i s  t h a t  m at ing  and s o c i a l  r e a c t i o n  p a t t e r n s  
may be d i s r u p t e d  under  c i r c u m s ta n c e s  where  t h e  u s u a l ,  c o n ­
s i s t e n t  i m p r i n t i n g  o b j e c t s  a r e  n o t  a v a i l a b l e  (Thorpe ,  1 95 1 ) .  
S in ce  t h e  p ig e o n s  i m p r i n t i n g  r e a c t i o n  p a t t e r n s  a r e  n o rm al ly  
w i t h  s i m i l a r  c o l o r e d  p a r e n t s  or ’’i m p r i n t i n g  o b j e c t s , ” i t  was 
p o s s i b l e  t h a t  s e x u a l l y  d im orph ic  ( i . e . ,  d i s s i m i l a r  c o l o r e d )  
p a r e n t s  u sed  i n  t h e  p r e s e n t  s t u d y  might b r i n g  abou t  s u c h  d i s ­
r u p t e d  o r i e n t a t i o n .  T h us ,  t h e  young b i r d ,  i n  a t t e m p t i n g  t o  
a t t e n d  t o  two d i f f e r e n t  s im u lus  o b j e c t s ,  c o u ld  not e s t a b l i s h  
a s u f f i c i e n t l y  s t a b l e  i m p r i n t i n g  " im age” t o  u se  e i t h e r  of  
them as: a model o b j e c t  f o r  t h e i r  l a t e r  m a t in g  c h o i c e .  Thus ,  
d u r i n g  a m a t in g  s i t u a t i o n ,  any c o l o r e d  p i g e o n  might s u f f i c e  
as  an o b j e c t .
With t h i s  h y p o t h e s i s  m a t ings  would n o t  be e x p e c te d  to  
be g r e a t e r  w i th  f e m a le s  o f  c o l o r s  l i k e  e i t h e r  p a r e n t  and t h u s  
would be d i s t r i b u t e d  i n  a l l  t h r e e  c a t e g o r i e s  t o  an e x t e n t  no t  
s i g n i f i c a n t l y  d i f f e r e n t  f rom  c h an c e .
CHAPTER I I I
METHŒ)
The o b j e c t i v e  o f  t h i s  s t u d y  was t o  examine t h e  i n ­
f l u e n c e  o f  p a r e n t a l  c o l o r  c h a r a c t e r i s t i c s  on t h e  m a t in g  
b e h a v io r  o f  male p ig e o n s  r e a r e d  under  p a r e n t s  who d i f f e r e d  
in  c o l o r .  In  o r d e r  t o  meet t h e  aims o f  t h i s  e x p e r i m e n t ,  
t h r e e  b r e e d s  o f  p i g e o n s  w i t h  d i f f e r e n t  c o l o r a t i o n  were  em­
p l o y e d .  Red C a rn ea u x ,  B lack  King and White King p ig e o n s  
were u s e d .  These  b i r d s  a r e  e s s e n t i a l l y  of  t h e  same body 
c o n f i g u r a t i o n  and s i z e ,  b u t  a r e  d i f f e r e n t  i n  c o l o r a t i o n .
In  o r d e r  t o  c o n t r o l  f o r  t h e  p o s s i b i l i t y  o f  a g e n e t i c ­
a l l y  b a sed  mate c h o ic e  on th e  p a r t  of  t h e  young ,  a d e s i g n  
was employed w h e r e i n  t h e  male s u b j e c t s  were c r o s s - f o s t e r e d  
and r e a r e d  under  male and f e m a le  p a r e n t s  of a d i f f e r e n t  
b re e d  and c o l o r .  T ha t  i s .  Red C arneaux  young were r e a r e d  
by p a r e n t s  made up o f  White  King m ales  p a i r e d  w i t h  B lack  
King f e m a le s  and B la c k  King males  p a i r e d  w i t h  W hite  King 
f e m a l e s .  By r e a r i n g  h a l f  of t h e s e  s u b j e c t s  u n d e r  eac h  com­
b i n a t i o n  of  p a r e n t s  any i n n a t e  c o l o r  or b r e e d  p r e f e r e n c e s  
t h e  s u b j e c t s  might  have as  a group c o u ld  be d e t e r m i n e d  i n -
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d e p e n d e n t ly  of t h e  ’’i m p r i n t i n g "  e f f e c t s  by sex  o f  p a r e n t .  
F i n a l l y ,  i t  seemed p o s s i b l e  t h a t  t h e  c h o ic e s  o f  t h e  
s u b j e c t s  might  be masked i f ,  d u r i n g  t h e  m at ing  or  t e s t  c o n ­
d i t i o n ,  one or  more f e m a le s  was i n d i v i d u a l l y  u n a c c e p t a b l e  as 
a m a te .  T h a t  i s ,  h e r  c o l o r  might  be s u i t a b l e  as f a r  as  any 
male s u b j e c t  was c o n c e rn e d ,  w h i le  o t h e r  c h a r a c t e r i s t i c s  were 
no t  and as  a r e s u l t  she  would n o t  be s e l e c t e d .  In  o r d e r  t o  
c o n t r o l  f o r  su c h  a p o s s i b l e  c o n ta m i n a t i o n  of th e  d a t a ,  i t  was 
d e c i d e d  t h a t  any fem a le  who had n o t  been  s e l e c t e d  as  a mate 
a f t e r  b e in g  i n  t h e  m at ing  pen f o r  two weeks would be r e p l a c e d  
by a n o th e r  f e m a le  of t h e  a p p r o p r i a t e  t y p e .
E x p e r i m e n t a l  d e s i g n . The male e x p e r i m e n t a l  b i r d s  i n  . 
t h i s  i n v e s t i g a t i o n  were a l l  Red Carneaux  p i g e o n s .  The r e a r ­
ing  c o n d i t i o n s  o f  t h e s e  b i r d s  were v a r i e d  by f o s t e r i n g  them 
under  p a r e n t  b i r d s  o f  White King and B lack  King b r e e d s .  H a l f  
of  t h e  male b i r d s  were h a tc h e d  and r e a r e d  by White King male - 
Black King fe m a le  p a r e n t s  ( C o n d i t i o n  and h a l f  by B lac k
King male -  White King f e m a le  p a r e n t s  ( C o n d i t i o n  Bw),
At m a t u r i t y  t h e  males r e a r e d  u n d e r  each o f  t h e s e  c o n ­
d i t i o n s  were  p l a c e d  in  a m a t in g  cage  i n  which an e q u a l  number 
o f  White K ing ,  B lack  King and Red C arneaux  fe m a le s  were a v a i l ­
a b l e .
The d a t a  o f  t h e  e x p e r im e n t  a r e  t h e  f r e q u e n c y  w i t h  which 
th e  male b i r d s  mated w i th  f e m a l e s  o f  a p a r t i c u l a r  c o l o r  c h a r ­
a c t e r i s t i c  ( i , e , ,  l i k e  f a t h e r ,  l i k e  m o th e r ,  or  l i k e  n e i t h e r ) .  
S u b j e c t s  and r e a r i n g  c o n d i t i o n s . F o u r t e e n  p a i r  o f  Red
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Carneaux were used  t o  p r o v i d e  eggs t o  o b t a i n  t h e  12 male o f f ­
s p r i n g s ,  who s e r v e d  as t h e  e x p e r i m e n t a l  b i r d s .  The fe m a le  
o f f s p r i n g  f rom  t h i s  s t o c k ,  a lo n g  w i t h  25 o t h e r  f e m a l e s ,  t h e  
o f f s p r i n g  o f  10 p a i r  o f  Black  King and 20 p a i r  o f  White King 
p i g e o n s ,  c o n s t i t u t e d  t h e  p o t e n t i a l  mates  f o r  th e  e x p e r i m e n t a l  
males i n  t h e  t e s t  c o n d i t i o n .
The f o s t e r  p a r e n t s  u sed  t o  r e a r  t h e  e x p e r i m e n t a l  males  
were 16 p a i r  o f  mixed B lack  King and White  King p ig e o n s .
These mixed p a i r s  w e r e t o b t a i n e d ,  i n  p a r t ,  as  a b y - p r o d u c t  of
a p r e v i o u s  e x p e r im e n t  w h e re in  t h e  i n d i v i d u a l  b i r d ' s  e a r l y
e x p e r i e n c e  f a c i l i t a t e d  such p a i r i n g s .
The Black  and White  King f e m a le s  were r e a r e d  by t h e i r  
n a t u r a l  p a r e n t s ,  w h i l e  t h e  Red Carneaux  f e m a le s  were r e a r e d  
i n  the  same manner as  t h e  e x p e r i m e n t a l  m a le s ,  s i n c e  s e x  c o u ld  
n o t  be d e te r m in e d  u n t i l  m a t u r i t y .  T hat  i s ,  t h e y  were r e a r e d  
by t h e  mixed p a r e n t s .  S ince  t h e  eggs o f  t h e s e  p a r e n t s  were 
no t  used  i n  t h e  e x p e r i m e n t ,  t h e y  were d i s c a r d e d .
In  o r d e r  t o  a v o id  b i a s  which might  be due t o  f em a le
p r e f e r e n c e s ,  a l l  f em a le  b i r d s  were r e a r e d  by B lack ,  W h i t e ,  or
mixed B lack  and White  p a r e n t s ,  i r r e s p e c t i v e  of  t h e i r  own c o l o r ,  
so  t h a t  none were r e a r e d  by Red p a r e n t s .  T hus ,  p a r e n t  c o l o r a ­
t io n "  was n ever  l i k e  t h a t  o f  t h e i r  p r o s p e c t i v e  m a tes .  The r e a r ­
in g  or p a r e n t a l  c o n d i t i o n s  of  t h e  m ales  c o n s i s t e d  of  t h e  f o l ­
low ing :
C o n d i t i o n  Ten Red Carneaux  males  r e a r e d  by White
male and B la c k  fem a le  p a r e n t s .
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C o n d i t i o n  Bwt Ten Red C arneaux  males r e a r e d  by B lack  
male and White  f em a le  p a r e n t s .
P r o c e d u r e . Each p a i r  o f  t h e  p r e v i o u s l y  mated (mixed 
K in g )  p a r e n t s  were p l a c e d  i n  i n d i v i d u a l  30" X 36" X 30" w i r e  
cag es  which  were c o n s t r u c t e d  so  t h a t  t h e i r  a d o p te d  young d i d  
n o t  have v i s u a l  c o n t a c t  w i th  any but  t h e  a p p r o p r i a t e l y  c o l o r e d  
p a r e n t a l  b i r d s  ( i n  a d d i t i o n ,  of  c o u r s e ,  t o  t h e i r  s i b l i n g s ) .  
Each of  t h e s e  c a g e s  c o n t a i n e d  a d o u b le  n e s t  box c o n t a i n i n g  
s t r a w  n e s t i n g  m a t e r i a l ,  a lo n g  w i t h  w a te r  c o n t a i n e r s  and 
s t a n d a r d  m i x t u r e s  o f  f e e d  and g r i t .
I t  h a s  b een  d e m o n s t r a t e d  t h a t  e f f i c i e n t  r e a r i n g  o f  
ad o p te d  eggs  and young i s  c o n t i n g e n t  on t h e  ad o p te d  eggs 
( u s u a l l y  two p e r  c l u t c h )  b e in g  a p p r o x i m a t e ly  t h e  same age 
as  t h e  f o s t e r  p a r e n t ' s  own c l u t c h  ( L e v i ,  1957;  W a r r i n e r ,
19 6 0 ) .  T h u s ,  t h e  s w i t c h in g  o f  t h e  c l u t c h e s  of eggs  was 
ac c o m p l i sh e d  d u r i n g  t h a t  p e r i o d  when eggs o f  t h e  two s e t s  of  
p a r e n t s  d i d  n o t  d i f f e r  more t h a n  two o r  t h r e e  days  i n  a g e .
At t h e  a p p r o p r i a t e  t im e  t h e  eggs  of t h e  Red Carneaux  p a r e n t s  
were s w i t c h e d  t o  th e  n e s t s  o f  t h e  f o s t e r  p a r e n t s  so t h a t  h a l f  
would be r e a r e d  und e r  C o n d i t i o n  and h a l f  under  C o n d i t i o n  
Bw. These  eggs  were a l lo w ed  t o  h a t c h  and th e  squabs  were 
r e a r e d  by f o s t e r  p a r e n t s  u n t i l  t h e y  were m ature  enough t o  
be s e p a r a t e d  f rom  them ( a p p r o x i m a t e l y  30 t o  40 d a y s ) .
W a r r i n e r ,  e t  a l .  (1963)  and K e r f o o t  (1964)  fo un d  t h i s  t o  be 
s u f f i c i e n t  e x p o su re  to  t h e  f o s t e r  p a r e n t s  f o r  th e  l a t e r  mate 
c h o i c e s  t o  be i n f l u e n c e d  by them. D ur ing  t h i s  t ime t h e s e
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b i r d s  w ere  banded  f o r  l a t e r  i d e n t i f i c a t i o n  o f  t h e  c o n d i t i o n  
under  w hich  t h e y  were r e a r e d .
When th e  b i r d s  were t a k e n  f rom  t h e  n e s t s  th e y  were 
p l a c e d  i n  i s o l a t i o n  c ag es  in  o r d e r  t o  e l i m i n a t e  v i s u a l  e x ­
p e r i e n c e s  w i t h  o t h e r  b i r d s .  T hese  c ag e s  were  20*' X 20"  X 
20" i n  s i z e  and were e q u ip p ed  w i t h  two one-pound  c o f f e e  cans  
f o r  f e e d  and w a t e r  and a s m a l l e r  c o n t a i n e r  which  h e ld  g r i t .
The young were k e p t  i n  t h e s e  cages  u n t i l  t h e y  r e a c h e d  s e x u a l  
m a t u r i t y  a t  f o u r  t o  s i x  months ( L e v i ,  1 9 5 7 ) .  As soon as  
p o s s i b l e  d u r i n g  t h i s  t im e  an a t t e m p t  was made t o  d e te rm in e  
t h e  s e x  o f  t h e  b i r d s ,  f o l l o w i n g  t h e  p r o c e d u r e  o u t l i n e d  by 
W a r r in e r  (1 9 6 0 ) .  When a s u f f i c i e n t  number o f  males f rom  
each  c o n d i t i o n  were m ature  th ey  were p l a c e d  i n  a m at ing  pen 
w i t h  e q u a l  numbers o f  Red C arneaux ,  White  King and B lack  
King f e m a le s  f o r  t h e  t e s t  c o n d i t i o n .
As p r e v i o u s l y  s t a t e d .  B lack  King and White King p a r e n t s  
r e a r e d  t h e i r  own young.  These  young were p l a c e d  in  t h e  i n d i ­
v i d u a l  w i re  c a g e s  d e s c r i b e d  above sometime between t h e  ages 
of  40 and 60 days  i n  o r d e r  t o  p r e v e n t  t h e  f e m a l e s ,  which 
were t o  be u s e d ,  f ro m  h a v in g  m a t in g  e x p e r i e n c e s  p r i o r  t o  t h e  
t e s t  c o n d i t i o n .
T e s t  c o n d i t i o n . As has been  d e s c r i b e d ,  t h e  i n v e s t i g a ­
t i o n  o f  mate s e l e c t i o n s  was begun when enough b i r d s  or e ac h  
ty p e  were  a v a i l a b l e .  While i t  was o r i g i n a l l y  f e l t  t h a t  t h e  
i d e a l  m a le - f e m a le  r a t i o  i n  t h i s  s i t u a t i o n  would be two males  
f rom each  c o n d i t i o n  and t h r e e  f e m a le s  o f  each  c o l o r ,  p r e ­
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l im i n a r y  work s u g g e s t e d  t h a t  m a t in g  b e h a v i o r  p r o c e e d e d  ve ry  
s lo w ly  under  t h i s  k in d  o f  c o n d i t i o n .  Mating  a c t i v i t y  a p p ea re d  
t o  i n c r e a s e  when a s m a l l e r  number o f  b i r d s  were u s e d .  T hus ,  
w h i le  i t  was no t  p o s s i b l e  t o  have  an e q u a l  number o f  males 
from each  o f  t h e  r e a r i n g  c o n d i t i o n s  i n  t h e  m at ing  pen a t  t h e  
same t i m e ,  a b a l a n c e d  number o f  m ales  f rom each  c o n d i t i o n  
was used  over  s u c c e s s i v e  r e p l i c a t i o n s .
The r e p l i c a t i o n s  were begun  when t e n  males r e a r e d  under 
C o n d i t i o n  Bw, e i g h t  males r e a r e d  under  C o n d i t i o n  t h i r t e e n
White f e m a l e s ,  tw e n ty  Red f e m a le s  and f i v e  B lack  f e m a le s  had 
r e a c h e d  s e x u a l  m a t u r i t y .  At t h i s  t im e  t h r e e  Red males  (2 
f rom  C o n d i t i o n  Bw and 1 f rom  and two each  o f  t h e  W h i te ,  
B lack  and Red f e m a le s  were p l a c e d  i n  a m at ing  pen where t h e i r  
p a i r i n g s  were o b se rv ed  and r e c o r d e d .
Mating c r i t e r i a  have been  e s t a b l i s h e d  t h r o u g h  e a r l i e r  
s t u d i e s  ( C a r p e n t e r ,  1929; K e r f o o t ,  1964; W a r r i n e r ,  1 9 6 3 ) ,
These  i n c l u d e  b i l l i n g ,  c a l l i n g  t o  one a n o t h e r ,  f r e q u e n t  c opu­
l a t i o n ,  occupying  t h e  same n e s t  box o r  t e r r i t o r y  and n e s t  
b u i l d i n g ,  A m at ing  was c o n s i d e r e d  e s t a b l i s h e d  i n  t h e  p r e s e n t  
s tu d y  when a t  l e a s t  t h r e e  o f  t h e s e  s i g n s  were o b s e r v e d .
The m a t in g  pen measured 8 ’ X  1 0 ’ X 9 ’ , I t  was e qu ipped  
w i th  f e e d ,  w a t e r ,  g r i t ,  and f o u r  wooden n e s t  boxes and n e s t ­
i n g  m a t e r i a l .  Two o f  t h e  n e s t  boxes  were p l a c e d  t h r e e  f e e t  
o f f  the  g round  and two were l e f t  on th e  g ro un d .
When i t  was e s t a b l i s h e d  t h a t  one o f  t h e  males  had  m ated ,  
he and h i s  mate were removed f rom  t h e  pen and r e p l a c e d  by a
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male and fe m a le  o f  t h e  a p p r o p r i a t e  t y p e s .  T h i s  p r o c e d u r e  a l lo w e d  
each  of  t h e  males t o  have a c c e s s  t o  a b a la n c e d  sample  o f  f e m a le s  
w i th  whom t o  m ate .
A l though  t h e  o r i g i n a l  p l a n  o f  t h e  i n v e s t i g a t i o n  had 
c a l l e d  f o r  20 s u b j e c t s  (10 males r e a r e d  under  each  C o n d i t i o n ) ,  
a f t e r  t h e  n i n t h  m at ing  i t  was e v i d e n t  t h a t  t h e r e  were t o o  
few B lack  f e m a le s  g e n e r a l l y  and t o o  few Red males  f rom Con­
d i t i o n  Wb t o  meet t h i s  r e q u i r e m e n t ,  t h a t  i s ,  u n l e s s  a n o t h e r  
p e r i o d  o f  months were t o  be s p e n t  i n  r e a r i n g  young.  T h u s ,  i t  
was d e c i d e d  t o  a n a ly z e  t h e  a v a i l a b l e  d a t a  a f t e r  t h e  t w e l f t h  
mat ing  and t o  d e te rm in e  how many more s u b j e c t s  would be 
needed i n  o r d e r  t o  more f i r m l y  s u b s t a n t i a t e  t h e s e  r e s u l t s .
S in ce  t h e  r e s u l t s  of  t h i s  a n a l y s i s  s u g g e s t e d  t h a t  a lm os t  f i v e  
y e a r s  would have t o  be s p e n t  i n  o r d e r  t o  r e a r  enough p ig e o n s  
a t  t h e  e x i s t i n g  r a t e  t o  a l t e r  t h e  s i g n i f i c a n c e  l e v e l s ,  i t  
seemed j u s t i f i a b l e  to  t e r m i n a t e  t h e  e x p e r im e n t  a f t e r  12 
m a t i n g s .
CHAPTER IV 
RESULTS
An a n a l y s i s  o f  t h e  d a t a  a ccum u la ted  v i a  t h e  p r o c e d u r e  
d e s c r i b e d  i n  t h e  l a s t  C hap te r  was c a r r i e d  ou t  when t h e  t w e l f t h  
m at ing  had been  e s t a b l i s h e d .
The r e s u l t s  of  t h e  tw e lv e  p a i r i n g s  a r e  p r e s e n t e d  i n  
T ab le  1 be low :
T a b le  1 
Mates S e l e c t e d
Color  o± tem a le mated
L ik e  male p a r e n t L ike fem a le  p a r e n t O ther
(Red)
7 5 0
I t  can  be se en  t h a t  a l l  t h e  s u b j e c t s  chose  mates  whose 
c o l o r  c h a r a c t e r i s t i c s  were l i k e  t h o s e  o f  one o r  t h e  o t h e r  o f  
t h e i r  p a r e n t s .  S in c e  no b i r d  s e l e c t e d  a Red Carneaux f o r  a 
m a te ,  and t h e  c h o ic e s  be tween p a r e n t  c o l o r  were abou t  even ,  
H y p o th e s i s  I i s  s u p p o r t e d :  Under t h e  c o n d i t i o n s  of  t h e  e x ­
p e r im e n t  male p ig e o n s  t e n d  t o  choose  mates whose c o l o r  c h a r a c t e r ­
i s t i c s  re sem b le  t h o s e  o f  e i t h e r  of  t h e i r  p a r e n t s ,
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I n  o r d e r  t o  examine H y p o th e s i s  I I ,  w h e r e in  i t  was p r e ­
d i c t e d  t h a t  one p a r e n t  or t h e  o t h e r  would p l a y  a dominant  
r o l e  i n  i n f l u e n c i n g  t h e  o f f s p r i n g ’ s c h o ic e  o f  mate ,  t h e  t o t a l s  
u nd e r  each  p a r e n t a l  c o l o r  were exam ined .  The r e s u l t s  of  such  
a com par iso n  i n d i c a t e s  t h a t  5 or 42% of  t h e  s u b j e c t s  chose  
m ates  whose c o l o r  c h a r a c t e r i s t i c s  r e s e m b le d  t h o s e  o f  t h e i r  
f e m a le  p a r e n t  w h i l e  7 or  58% s e l e c t e d  mates  whose c o l o r i n g  
r e s e m b le d  t h e i r  male p a r e n t .  By c o n s u l t i n g  t h e  T a b le  o f  
Cum ula t ive  B inom ia l  P r o b a b i l i t i e s  (Walker & Lev,  1953,  p .
4 5 8 )  i t  can be  s e e n  t h a t ,  under  t h e  h y p o t h e s i s  P = . 5 ,  t h e  
p r o b a b i l i t y  t h a t  p - . 4 2  i s  w e l l  w i t h i n  t h e  r e g i o n  o f  a c c e p t ­
a n c e .  T h u s ,  w i t h  12 s u b j e c t s  t h e r e  i s  no e v id e n c e  to  s u g g e s t  
t h a t  e i t h e r  p a r e n t  e x e r t s  a s i g n i f i c a n t l y  dom inant  i n f l u e n c e  
on t h e  c h o ic e  o f  mate o f  t h e i r  young.
In  o r d e r  t o  e s t i m a t e  how many s u b j e c t s  would be needed 
t o  a t t a i n  s t a t i s t i c a l  s i g n i f i c a n c e  i f  t h e  p r o p o r t i o n s  a l r e a d y  
a cc u m u la te d  were m a i n t a i n e d  an a p p ro x im a t io n  o f  t h e  normal 
t o  t h e  b i n o m ia l  d i s t r i b u t i o n  was u s e d ,  s o l v i n g  f o r  N r a t h e r  
t h a n  z .  Formula  ( 3 . 1 )  a s  p r e s e n t e d  by Walker  and Lev (1953 ,  
p .  67)  w i th  _z = 1 .0 6  p = .4 2  and P = . 5 0  was u t i l i z e d .  T h is  
fo rm u la  y i e l d s  an N o f  1 5 2 .6 3 .  T hu s ,  t h e  p r o p o r t i o n s  ob­
t a i n e d  w i th  12 p a i r i n g s  s u g g e s t s  t h a t  i t  would r e q u i r e  153 
s u b j e c t s  to  e s t a b l i s h  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n t i a l  
p a r e n t a l  e f f e c t .  S in c e  i t  would r e q u i r e  a p p r o x i m a t e ly  f i v e  
y e a r s  t o  r e a r  t h i s  many s u b j e c t s  and s i n c e  t h e  d a t a  accu m u la te d  
th ro u g h  10 p a i r i n g s  i n d i c a t e d  t h a t  the  p r o p o r t i o n  a c t u a l l y
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might  t e n d  t o  s t a b i l i z e  a round  a p o f  .5 0  (w i th  an N of  10 
p was e q u a l  to  . 5 0 ) ,  i t  was judged  t o  be not  w or thy  of  e x ­
p e n d in g  more time and s u b j e c t s .  T h e r e f o r e ,  t h e  e x i s t i n g  p r o ­
p o r t i o n s  were t a k e n  a t  f a c e  v a l u e ,  a s  i n d i c a t i n g  no s t a t i s ­
t i c a l l y  s i g n i f i c a n t  d i f f e r e n t i a l  p a r e n t a l  e f f e c t s .
Secondary  F i n d i n g s  
A l though  i t  was n o t  e x p e c t e d ,  a n o th e r  t r e n d  i s  
a p p a r e n t  i n  t h e  d a t a .  I t  a p p e a r s  t h a t  White King f e m a le s  
were  mated more f r e q u e n t l y  t h a n  t h e  o t h e r  two b r e e d s .
T ab le  2 p r e s e n t s  t h e  f r e q u e n c i e s  w i th  which  male s u b ­
j e c t s  f ro m  t h e  two r e a r i n g  c o n d i t i o n s  mated w i t h  f e m a le s  of  
t h e  two c o l o r s .
T a b le  2 
M at ing  P a t t e r n s
R e a r i n g  C o n d i t i o n  
of  Males
C o lo r  of Female 
White B lac k
Wb 5 2
Bw 4 1
T o t a l s 9 3
I t  may be n o te d t h a t  t h e f r e q u e n c i e s  i n  c e l l s  a r e  n o t
s i g n i f i c a n t l y  d i s p r o p o r t i o n a t e ,  t h u s ,  t h e r e  i s  no i n t e r a c t i o n  
b e tw een  r e a r i n g  c o n d i t i o n  o f  males and c o l o r  o f  f e m a l e s ,  p e r  
s e .  However, the  m a r g in a l  t o t a l s  r e v e a l  t h a t  9 White  f e m a le s
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were mated w h i l e  on ly  3 B lack  f e m a le s  were mated.  The 
Cum ula t ive  P r o b a b i l i t i e s  T a b le  (Walker & Lev,  1953 ,  p .  4 5 8 )  
i n d i c a t e s  t h a t  t h e s e  v a l u e s  may be e x p e c t e d  to  o ccu r  w i th  a 
p r o b a b i l i t y  of  . 1 4 6 ,  While t h i s  d i f f e r e n c e  i s  t h e r e b y  no t  
s i g n i f i c a n t ,  w i th  a s l i g h t l y  g r e a t e r  number of s u b j e c t s  i t  
c o u ld  r e a d i l y  become s i g n i f i c a n t .  T h e r e f o r e ,  i t  may be of  
p r a c t i c a l  im p o r ta n c e  i n  p l a n n i n g  f u t u r e  e x p e r im e n t s  w i t h  
t h e s e  b r e e d s .  These  p a r t i c u l a r  r e s u l t s  app ea r  to  be  r e l a t e d  
t o  the  a l r e a d y  n o te d  f i n d i n g  r e g a r d i n g  t h e  l a c k  o f  a v a i l ­
a b i l i t y  o f  B lack  f e m a le  s u b j e c t s  and w i l l  be d i s c u s s e d  i n  
th e  f o l l o w i n g  s e c t i o n .
In  summary t h e n ,  w i t h  a l i m i t e d ,  b u t  a p p a r e n t l y  
s u f f i c i e n t  number o f  s u b j e c t s ,  t h e  Red Carneaux  males  c o n ­
s i s t e n t l y  s e l e c t e d  mates whose c o l o r a t i o n  was s i m i l a r  t o  
t h o s e  o f  t h e i r  p a r e n t s ,  though  n e i t h e r  t h e  male nor fem a le  
p a r e n t  c o l o r  was p r e f e r r e d .  In  a d d i t i o n ,  t h e  s u b j e c t s  t e n d e d  
t o  s e l e c t  White f e m a le s  as  mates  more o f t e n  t h a n  any o t h e r  
c o l o r .
CHAPTER V
DISCUSSION
The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  l e a d  t o  s e v e r a l  c o n ­
c l u s i o n s .  C o n s i s t e n t  w i t h  t h e  e a r l i e r  s t u d i e s  r e p o r t e d  by 
W a r r i n e r ,  e t  a l .  (1963)  and K e r f o o t  ( 1 9 6 4 ) ,  t h e  p r e s e n t  d a t a  
s u p p o r t  th e  h y p o t h e s i s  t h a t  t h e  d o m e s t i c  male  p igeon  t e n d s  t o  
mate w i th  f e m a le s  who p o s s e s s  c o l o r  c h a r a c t e r i s t i c s  s i m i l a r  t o  
t h o s e  o f  h i s  r e a r i n g  p a r e n t s .  In  a d d i t i o n ,  th e  p r e s e n t  s tu d y  
shows t h a t  n e i t h e r  sex ed  p a r e n t  e x e r t s  a d i f f e r e n t i a l  e f f e c t  
on t h e  mate c h o i c e s  o f  th e  o f f s p r i n g .  I t  a l s o  seems c l e a r ,  
a s  i t  was i n  t h e  e a r l i e r  s t u d i e s ,  t h a t  t h e r e  i s  no s i g n i f i c a n t  
i n f l u e n c e  e x e r t e d  on t h e s e  c h o i c e s  by e a r l y  e x p e r i e n c e  w i th  
the  s i b l i n g s  i n  th e  n e s t .
The f i n d i n g s  s u g g e s t  t h a t  t h e  mate c h o i c e  i s  no t  
g e n e t i c a l l y  d e t e r m i n e d  b u t  r a t h e r  t h a t  e a r l y  e x p e r i e n c e  
w i t h  p a r e n t s ,  or  f o s t e r  p a r e n t s ,  may s e r v e  t h e  f u n c t i o n  o f  
p r o v i d i n g  th e  f i r s t  o b j e c t  f o r  i n s t i n c t u a l  d r i v e s  and t h u s  
l a r g e l y  d e te r m in e  t h e  d i r e c t i o n  tow ard  which d r i v e s  w i l l  be 
e x p r e s s e d  when t h e  b i r d s  a r e  m a tu re .  I t  a p p e a r s ,  t h e n ,  t h a t  
t h e  young p ig eo n  can  use  e i t h e r  or p e r h a p s  even b o t h  p a r e n t s
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as a model f o r  l a t e r  mate c h o i c e ,  and t h a t ,  h a v in g  p a r e n t s  of  
d i f f e r i n g  c o l o r a t i o n  d o e s  n o t  t e n d  t o  d i s r u p t  t h e  i m p r i n t i n g  
p r o c e s s  as  T h o r p e ’ s h y p o t h e s i s  (1 9 51 )  s u g g e s t s  i t  might»
I t  s h o u ld  be n o t e d ,  o f  c o u r s e ,  t h a t  t h i s  c o n c l u s i o n  i s  
b a sed  on t h e  c o n d i t i o n s  o f  t h i s  e x p e r im e n t  and on t h e  d a t a  o f  
t h e  s u b j e c t s  as  a g ro u p .  I t  i s  p o s s i b l e  t h a t  b o th  t h e  male 
and fem a le  p a r e n t  s e r v e d  as  model o b j e c t s .  That  i s ,  t h e  su b ­
j e c t s  were i m p r i n t e d  t o  B lack  and White c o l o r s  so  t h a t ,  d u r ­
in g  the  m a t in g  t r i a l s ,  b i r d s  of  e i t h e r  c o l o r  were  ’’a p p r o p r i a t e ” 
o b j e c t s  f o r  t h e  m a t in g  i n s t i n c t .
There  i s  an a l t e r n a t i v e  p o s s i b i l i t y ,  however .  The r e ­
s u l t s  do n o t  i n d i c a t e  w h e th e r  th e  c h o ic e  o f  a mate o f  any p a r ­
t i c u l a r  b i r d  was,  i n  f a c t ,  e q u a l l y  i n f l u e n c e d  by b o th  p a r e n t s .  
Thus,  t h e  d a t a  i s  a l s o  c o n s i s t e n t  w i t h  t h e  i n t e r p r e t a t i o n  
t h a t  t h e  young s e l e c t e d  one or t h e  o t h e r  p a r e n t  as  h i s  p a r ­
t i c u l a r  model .  T ha t  i s ,  i n d i v i d u a l  b i r d s  might  have been 
i m p r i n t e d  t o  one p a r e n t  o r  t h e  o t h e r ,  b u t  n o t  b o t h .  The 
d a t a  o f  t h e  p r e s e n t  s tu d y  d o e s  n o t  p r o v i d e  e v id e n c e  s u p p o r t ­
in g  one o r  t h e  o t h e r  o f  t h e s e  a l t e r n a t i v e s .  F u r t h e r  r e s e a r c h  
i s  needed t o  d e t e r m i n e  which o f  t h e s e  a l t e r n a t i v e s  i s  t r u e ,  
or  w h e th e r  b o th  m ight  o b t a i n .
I n  a d d i t i o n ,  th e  o r i g i n a l  a t t a c h m e n t  may have been  on 
some b a s i s  o t h e r  t h a n  c o l o r  or  s e x .  I f  t h i s  were th e  c a s e  
t h e  s u b j e c t s  would s t i l l  s e l e c t  mates who were  B lack  or White  
b e ca u se  c o l o r  was a r e a d i l y  i d e n t i f i a b l e  a s s o c i a t e d  c h a r a c t e r ­
i s t i c .  T ha t  i s ,  c h a r a c t e r i s t i c s  o f  r e a r i n g  p a r e n t s  o t h e r  th a n
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c o l o r  and se x  such as f e e d i n g  and c a r e  ( f u n c t i o n s  n o t  p r o ­
v i d e d  by s i b l i n g s )  c o u ld  have be en  th e  o r i g i n a l  b a s i s  f o r  
a t t a c h m e n t  i n  t h e  n e s t ,  w h i l e  c o l o r  was an i d e n t i f i a b l e  
se co n d a ry  c h a r a c t e r i s t i c  o f  p a r e n t s  which i n f l u e n c e d  t h e  
l a t e r  m a t in g  c h o ic e  o f  th e  s u b j e c t .
Sexua l  R e c o g n i t i o n  v s . Mate Choice
S in c e  c o l o r a t i o n  was used  a s  t h e  in d ep e n d en t  v a r i a b l e  
which has  been  shown t o  be  i m p o r t a n t  in  mate s e l e c t i o n ,  i t  
might seem t h a t  p h y s i c a l  a p p e a ra n c e  a lo n e  i s  i n v o lv e d  i n  
s e x u a l  i d e n t i f i c a t i o n  and r e c o g n i t i o n .  However, Whitman 
(1 8 9 8 ) ,  C r a i g  (1 9 0 8 ) ,  A l l e n  ( 1 9 3 4 ) ,  T in b e rg e n  ( 1 9 5 3 ) ,  and 
Nice (1943)  h o l d  t h a t  s e x u a l  r e c o g n i t i o n  i s  h i g h l y  d e p e n d e n t  
on b e h a v i o r a l  c u es  a r i s i n g  w i t h i n  t h e  c o n te x t  o f  c o u r t i n g  
b e h a v i o r .  T h is  i s  e s p e c i a l l y  t r u e  i n  s p e c i e s  su c h  a s  were  
used  i n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  where  t h e  male and f e m a le  
do not  d i f f e r  i n  plumage.
O b s e r v a t i o n s  made d u r i n g  t h e  m at ing  t r i a l s  o f  t h i s  
s tu d y  do n o t  a p p e a r  t o  c o n t r a d i c t  such  a p o s i t i o n .  I t  was 
d u r i n g  t h i s  t i m e ,  i t  may be  r e c a l l e d ,  t h a t  th e  s e x u a l l y  
m ature  p i g e o n s  had t h e i r  f i r s t  o p p o r t u n i t y  to  i n t e r a c t  w i t h  
each o t h e r .  When t h e  f i r s t  b i r d s  were p l a c e d  i n  t h e  m at ing  
p e n ,  t h e i r  e x p l o r a t o r y  and o t h e r  a c t i v i t i e s  c o u ld  be o b se rv ed  
w i th  r e l a t i v e  c l a r i t y .  I n i t i a l l y ,  t h e i r  a c t i v i t y  seemed t o  
be d i r e c t e d  to w a rd  c e r t a i n  g o a l s ;  P a r t i c u l a r l y  th e  male b i r d s  
a p p ea re d  to  spend  much o f  t h e i r  t im e  e s t a b l i s h i n g  a t e r r i t o r y
4 0
and ,  i n  c o n j u n c t i o n  w i t h  t h i s ,  made a g g r e s s i v e  advances  tow ard  
most of t h e  o t h e r  b i r d s .  Those  b i r d s  which t h e  a u th o r  knew 
to  be male c h a r a c t e r i s t i c a l l y  r e s p o n d e d  a g g r e s s i v e l y  t o  t h e s e  
g e s t u r e s  w h i l e  t h e  f e m a le s  e i t h e r  to o k  f l i g h t  o r ,  l e s s  o f t e n ,  
p r e s e n t e d  t h e m s e lv e s  f o r  c o p u l a t i o n .  T h a t  i s ,  t h e  fem a le  
b i r d s  r e a c t e d  e i t h e r  w i th  r e c e p t i v e n e s s  or f l i g h t .  I t  a p ­
p e a r e d  q u i t e  p o s s i b l e  t h a t  t h i s  e n a b le d  each  b i r d  t o  d e t e r ­
mine t h e  s e x  o f  each  of  t h e  b i r d s  w i t h . w h i c h  they  came i n t o  
c o n t a c t  and t h a t  t h i s  i d e n t i f i c a t i o n  and r e c o g n i t i o n  p r o c e s s  
was d ependen t  on b e h a v i o r  c u e s .  T h u s ,  w h i l e  s e x u a l  d i s c r i m ­
i n a t i o n  may have  been b a sed  on b e h a v i o r a l  cu es  th e  a c t u a l  
s e l e c t i o n  o f  a p a r t i c u l a r  mate can  s t i l l  be r e g a r d e d  as  a 
f u n c t i o n  of  e a r l y  e x p e r i e n c e .
Secondary  R e s u l t s  
As was m en t ioned  i n  t h e  p r e c e d i n g  c h a p t e r ,  t h e  f a c t  
t h a t  males f rom  b o th  r e a r i n g  c o n d i t i o n s  d e m o n s t r a t e d  a t r e n d  
to w a rd  m at ing  w i t h  White fem a le  b i r d s  was an un ex p ec te d  f i n d ­
i n g .  Two e x p l a n a t i o n s  f o r  t h i s  phenomenon seem p l a u s i b l e .  
F i r s t ,  d e s p i t e  a t t e m p t s  to  p r e v e n t  i t ,  some n o n - e x p e r i m e n ta l  
W hite  King p ig e o n s  managed t o  e n t e r  t h e  i s o l a t i o n  a r e a  and 
th u s  may have been  seen  by some of t h e  e x p e r i m e n t a l  b i r d s  
p r i o r  t o  t h e i r  m a t u r i t y .  I t  i s  p o s s i b l e  t h a t  t h e s e  e x p e r ­
i e n c e s  had some e n h an c in g  e f f e c t  on t h e  sq uabs  r e l a t i o n s h i p  
w i t h  White c o l o r a t i o n .  That  i s ,  i t  may have  b r i e f l y  p r e ­
s e n t e d  t h e  young w i t h  a n o t h e r  White  o b j e c t  m odel ,  r e i n f o r c -
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i n g  t h e  e f f e c t  of t h e  o r i g i n a l  White  p a r e n t .
S e c o n d ly ,  o b s e r v a t i o n s  of t h e  f e m a le s  i n  th e  m a t in g  
s i t u a t i o n  s t r o n g l y  s u g g e s t e d  t h a t  B lac k  f e m a le s  were more 
e l u s i v e  t h a n  t h e i r  White  King c o u n t e r p a r t s .  The b e h a v io r  
o f  the Red f e m a le s  i s  d i f f i c u l t  t o  c h a r a c t e r i z e  i n  t h i s  r e ­
s p e c t ,  s i n c e  t h e y  were l a r g e l y  i g n o r e d  by t h e  males i n  t h e  
m at ing  s i t u a t i o n .  I n  r e s p o n s e  t o  a g g r e s s i v e  male g e s t u r e s ,  
the  B lack  f e m a le s  most o f t e n  " s c a t t e r e d , ” f l y i n g  t o  and 
p e r c h i n g  on t h e  w i r e  e n c l o s i n g  th e  pen o r  on beams n e a r  t h e  
c e i l i n g .  T h i s  l e f t  them l e s s  a v a i l a b l e  a s  p o t e n t i a l  m a te s .  
The White  f e m a l e s ,  on t h e  o t h e r  h a n d ,  s p e n t  more t im e on 
th e  ground where most c o u r t i n g  to ok  p l a c e .  I n  a d d i t i o n ,  t h e  
White f e m a le s  were sometimes o b se rv ed  s o l i c i t i n g  th e  a t t e n ­
t i o n  o f  th e  males  w h i l e  the  B lacks  were  n o t .
These  o b s e r v a t i o n s  a p p e a re d  c o n s i s t e n t  w i th  t h o s e  of 
W a r r i n e r ,  e t  a l .  who s t a t e d  t h a t :  "On more t h a n  one o c c a s io n
fe m a le s  were n o te d  t o  a c t  in  a s o l i c i t i n g  manner tow ard  p a r ­
t i c u l a r  m a le s .  I n  a number of t h e s e  c a s e s  t h e  two b i r d s  
e v e n t u a l l y  m ated"  (1963 ,  p .  2 2 4 ) .  I n  th e  p r e s e n t  s t u d y  such  
was t h e  c a s e  on a t  l e a s t  two o c c a s i o n s .  In  a d d i t i o n ,  i t  was 
o b se rv ed  t h a t  o t h e r  f e m a le s  were o c c a s i o n a l l y  fo un d  on or  
i n  a n e s t  box i n  an  a p p a r e n t  a t t e m p t  t o  s h a r e  a t e r r i t o r y  
w i th  a male or  o t h e r w i s e  provoke a m a t e s h i p .  I t  i s  p o s s i b l e ,  
t h e r e f o r e ,  t h a t  W hite  f e m a le s  were mated more f r e q u e n t l y  t h a n  
B lacks  due t o  t h e i r  g r e a t e r  a c c e s s i b i l i t y  d u r i n g  t h e  m at ing  
t r i a l s .
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I t  i s  p o s s i b l e ,  o f  c o u r s e ,  t h a t  b o th  o f  t h e s e  f a c t o r s  
c o n t r i b u t e d  t o  t h e  p r e v a l e n c e  o f  White m a t i n g s .  In any c a s e ,  
t h i s  p r e v a l e n c e  d oes  n o t  appea r  t o  be due t o  a b re e d  p r e f e r ­
ence on t h e  p a r t  of t h e  male s u b j e c t s .  T h i s  p o s s i b i l i t y  had 
been c o n s i d e r e d  i n  p l a n n i n g  th e  s tu d y  and as  a r e s u l t  a 
c o u n t e r b a l a n c i n g  of  p a r e n t a l  c o l o r  c h a r a c t e r i s t i c s  th ro u g h  
t h e  ^  and Bw r e a r i n g  c o n d i t i o n s  was employed .
O b s e r v a t i o n s  R e g a rd in g  B lack  King Females 
As m ent ioned  e a r l i e r ,  t h i s  s tu d y  had t o  be t e r m i n a t e d  
a f t e r  12 m a t in g s ,  i n  p a r t  b e cau se  an i n s u f f i c i e n t  number of  
B lack  f e m a le s  were  a v a i l a b l e .  T h is  was due t o  t h e  f a c t  t h a t  
t h e  B lack  King p a r e n t s  p roduced  p r o p o r t i o n a t e l y  few er  o f f ­
s p r i n g  th a n  e i t h e r  t h e  White  King o r  Red C arneaux  s t o c k .  
F u r t h e r ,  t h e  l a c k  o f  B la c k  f e m a le s  seemed t o  be a r e s u l t ,  i n  
p a r t ,  of  an u n e x p e c te d  m a le - fe m a le  r a t i o  among t h e  b i r d s  p r o ­
duced by t h e  B lack  King p a r e n t s .  The B la c k  King p a r e n t s  
a p p e a re d  t o  p roduce  f e w e r  eggs and more i n f e r t i l e  eggs  and 
p o s s i b l y  t h e  young t h a t  d i d  h a tc h  d i d  n o t  s u r v i v e  as w e l l  i n  
t h e  n e s t ,  p e rh a p s  due t o  i n a d e q u a t e  c a r e .  Any or  a l l  o f  t h e s e  
f a c t o r s  may have c o n t r i b u t e d  to  t h e  l a c k  o f  B lac k  f e m a l e s .
They a l l ,  o f  c o u r s e ,  a p p e a r  t o  be r e l a t e d  t o  t h e  r e p r o d u c t i v e -  
p a r e n t a l  f u n c t i o n s  of  t h e  B lack  King b r e e d .
In  t h i s  c o n n e c t i o n , i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  a 
p a u c i t y  o f  males r e a r e d  u nder  C o n d i t i o n  Wb (White  King males  
and B lack  King f e m a l e s )  was t h e  n e x t  most c r i t i c a l  f a c t o r  i n
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t e r m i n a t i n g  t h e  exp e r im e n t  a f t e r  12 p a i r i n g s .  Any o r  a l l  o f  
th e  f a c t o r s  m ent ioned  as  p o s s i b l y  c o n t r i b u t i n g  t o  t h e  l a c k  o f  
B lack  f e m a le s  may have a l s o  f u n c t i o n e d  t o  reduce  t h e  number 
o f  male s u b j e c t s  r e a r e d  under  C o n d i t i o n  Wb, I t  was a l s o  
c l e a r  t h r o u g h o u t  t h e  r e a r i n g  p e r i o d  t h a t  Wb p a r e n t s  c o n ­
s i s t e n t l y  p roduced  fewer  eggs t h a n  t h e i r  Bw c o u n t e r p a r t s .
S in ce  i t  was n e c e s s a r y  f o r  own eggs t o  be p r e s e n t  b e f o r e  
o t h e r  eggs  c o u ld  be c r o s s - f o s t e r e d ,  t h i s  f a c t  l i m i t e d  c r o s s -  
f o s t e r i n g  u nder  ^  p a r e n t s  w h ic h ,  i n  t u r n ,  l i m i t e d  t h e  number 
of  ^  c r o s s - f o s t e r e d  males  a v a i l a b l e  t o  f u l f i l l  t h e  needs  
of  t h e  e x p e r i m e n t a l  d e s i g n .
I t  would a p p e a r ,  t h e n ,  t h a t  the  l a c k  o f  B lack  f e m a le s  
i n  t h i s  i n v e s t i g a t i o n  may have been  a r e s u l t  of  some k i n d  of  
f a c t o r  i n  t h e  B lack  King c o n s t i t u t i o n a l  make-up which a f f e c t s  
t h e i r  egg l a y i n g  p o t e n t i a l .  T h i s  e x p l a n a t i o n  i s  c o n s i s t e n t  
w i t h  t h e  r e s u l t s  o f  an e a r l i e r  s tu d y  by Oakes ( 1 9 6 4 ) ,  who, 
w h i le  r e p l i c a t i n g  p o r t i o n s  of t h e  s tu d y  r e p o r t e d  by W a r r i n e r ,  
e t  a l .  ( 1 9 6 3 ) ,  fou n d  i t  n e c e s s a r y  t o  change  her  p r o c e d u r e  d u r ­
in g  the  l a t t e r  p a r t  of  he r  i n v e s t i g a t i o n  because  of an u n ­
e x p e c te d  l a c k  of  B lack  King f e m a l e s .  As a m a t t e r  of f a c t ,  
some of  t h e  B lack  King - White  King m a te s h ip s  p roduced  i n  h e r  
s tu d y  s e r v e d  as  C o n d i t i o n  p a r e n t s  f o r  the  p r e s e n t  i n v e s t i g a ­
t i o n .
I t  i s  p o s s i b l e  t h a t  t h e  " e l u s i v e n e s s "  o f  t h e  B lack  
King f e m a le s  d u r i n g  mating  t r i a l s ,  t h e  r e l a t i v e l y  r ed u c ed  
egg l a y i n g ,  and t h e  g r e a t e r  i n f e r t i l i t y  of e g g s ,  a re  su b -
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components  o f  a more g e n e r a l  c o n s t i t u t i o n a l  f a c t o r  a f f e c t i n g  
th e  e n t i r e  r e p r o d u c t i v e  c y c l e  i n  t h e  Black  King f e m a l e .  The 
o b s e r v a t i o n s  o f  t h i s  i n v e s t i g a t i o n  s u g g e s t  t h a t  t h i s  a s p e c t  
o f  t h i s  b re e d  sh o u ld  be t a k e n  i n t o  c o n s i d e r a t i o n  i n  f u t u r e  
r e s e a r c h .
C o n c lu s io n s
( 1 )  The f i n d i n g s  of  t h i s  i n v e s t i g a t i o n  a r e  c o n s i s t e n t  
w i th  t h e  r e s u l t s  r e p o r t e d  by W a r r i n e r ,  e t  a l ,  (1963)  and K e r ­
f o o t  (1 96 4 )  who found  t h a t  p ig e o n s  o f  b o th  s e x e s  t e n d  t o  
e s t a b l i s h  m a t e s h i p s  w i t h  p ig e o n s  who p o s s e s s  c o l o r  c h a r a c t e r ­
i s t i c s  r e s e m b l in g  t h o s e  o f  t h e i r  r e a r i n g  p a r e n t s  and t h a t  t h e  
c h o ic e  of  mate a p p e a r s  t o  be a male dom inant  p r o c e s s .  The 
r e s u l t s  o f  t h e  p r e s e n t  s t u d y  s u g g e s t  t h a t ,  i n  m a le s ,  t h i s  
phenomenon a l s o  o b t a i n s  when t h e  r e a r i n g  p a r e n t s  d i f f e r  i n  
c o l o r a t i o n ,  and t h a t  e i t h e r  or b o th  p a r e n t s  a p p ea r  t o  have 
e q u a l  i n f l u e n c e  on t h e  c h o ic e  o f  mates  by t h e i r  o f f s p r i n g ,
( 2 )  O b s e r v a t i o n a l  e v id e n c e  i n  t h i s  s tu d y  does  n o t  
a p p e a r  t o  c o n t r a d i c t  t h e  work o f  Whitman (1 8 9 8 ) ,  C r a i g  (1 9 0 8 )  
and o t h e r s  who have t h e o r i z e d  t h a t  s e x u a l  r e c o g n i t i o n  i s  p r i ­
m a r i l y  b a s e d  on b e h a v i o r a l  r e s p o n s e s  and  r e a c t i o n s  t o  t h e s e  
r e s p o n s e s  r a t h e r  t h a n  on n o n - b e h a v i o r a l l y  ba sed  c u e s ,
( 3 )  The p r e v a l e n c e  o f  White m a t in g s  i n  t h i s  s t u d y  
a p p ea re d  t o  be due t o  th e  f a c t  t h a t  t h e  White  King f e m a le s  
were more a c c e s s i b l e  d u r i n g  th e  m a t in g  t r i a l s ,
( 4 )  F i n a l l y ,  t h e  o b s e r v a t i o n a l  d a t a  o f  t h i s  s t u d y
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s u g g e s t  t h e  p o s s i b i l i t y  t h a t  t h e r e  was some k i n d  of  c o n ­
s t i t u t i o n a l  f a c t o r  p r e s e n t  i n  t h e  B la c k  King f e m a le s  used  
which l i m i t e d  t h e i r  r e p r o d u c t i v e - p a r e n t a l  f u n c t i o n s ,  com­
p a re d  w i t h  t h e  o t h e r  b r e e d s  u s e d .  T h u s ,  i t  would p e rh a p s  
behoove r e s e a r c h e r s  t o  c o n s i d e r  t h e s e  f a c t o r s  b e f o r e  u s i n g  
t h i s  b r e e d  i n  e x p e r i m e n t a l  work s i m i l a r  to  t h e  one r e p o r t e d  
h e r e .
CHAPTER VI 
SUMMARY
A rev ie w  o f  t h e  l i t e r a t u r e  r e p o r t i n g  o b s e r v a t i o n s  
c o n c e r n in g  t h e  s o c i a l  b e h a v i o r  o f  b i r d s  has  i n d i c a t e d  t h a t  
a g r e a t  d e a l  of  the  s o c i a l  and s e x u a l  b e h a v i o r  of  t h e s e  
a n im a ls  i s  c o n t i n g e n t  upon c r i t i c a l  e v e n t s  o c c u r i n g  d u r i n g  
t h e i r  e a r l y  e x p e r i e n c e .  V a r io u s  t h e o r e t i c a l  s y s t e m s ,  most 
n o t a b l y  t h o s e  of  E th o lo g y  and P s y c h o a n a l y s i s ,  p r o v id e  a 
b a s i s  f o r  i n t e r p r e t i n g  t h i s  b e h a v i o r  v i a  t h e  a n i m a l ' s  i n ­
s t i n c t u a l  d r i v e s  and t h e  e a r l y  s t i m u l u s  o b j e c t s  w i t h  which 
t h e y  i n t e r a c t .  In  p a r t i c u l a r ,  e x p e r i m e n t a t i o n  h as  e s t a b l i s h e d  
t h a t  p a r e n t a l  c o l o r  p l a y s  a s i g n i f i c a n t  r o l e  i n  d e t e r m i n i n g  
mate c h o i c e s  i n  d o m e s t i c  p i g e o n s .
In  p r e v i o u s  s t u d i e s  a l l  o f  t h e  p a r e n t a l  b i r d s  u t i l i z e d  
were  o f  th e  same c o l o r  so  t h a t  no d e t e r m i n a t i o n  c o u ld  be made 
r e g a r d i n g  a p o s s i b l e  d i f f e r e n t i a l  p a r e n t a l  e f f e c t  on m at ing  
c h o ic e s  o f  o f f s p r i n g .  The p r e s e n t  e x p e r im e n t  was d e s ig n e d  
t o  i n v e s t i g a t e  t h e  d i f f e r e n t i a l  e f f e c t  o f  p a r e n t s  which were 
d im o rp h ic  i n  c o l o r a t i o n  on t h e i r  male o f f s p r i n g ' s  s e l e c t i o n  
of  a m ate .  T h i s  was a c c o m p l i sh e d  by r e a r i n g  Red Carneaux
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male p ig e o n s  under mixed B lack  and White King p a r e n t s  and 
th en  p r o v i d i n g  a s i t u a t i o n  w h e re in  th e y  would s e l e c t  a mate 
f rom  a group o f  Red C a rn ea u x ,  Black King and White  King f e ­
m ales .
With a l i m i t e d ,  b u t  a p p a r e n t l y  s u f f i c i e n t ,  number o f  
s u b j e c t s ,  t h e  r e s u l t s  o f  t h e  s tu dy  c o n f i rm ed  e a r l i e r  f i n d ­
in g s  i n  t h a t  t h e s e  s u b j e c t s  t e n d e d ,  t o  a s i g n i f i c a n t  d e g r e e ,  
to  s e l e c t  mates whose c o l o r a t i o n  r e sem b led  e i t h e r  t h e i r  male 
or fem ale  p a r e n t ’ s c o l o r .  N e i t h e r  sexed  p a r e n t  app ea re d  t o  
p lay  a s i g n i f i c a n t l y  dom inan t  r o l e  i n  t h i s  phenomenon.
Secondary  f i n d i n g s  of  t h i s  s t u d y  t e n d e d  t o  s u g g e s t  
t h a t  the  s u b j e c t s ,  more o f t e n  t h a n  n o t ,  mated w i t h  White 
b i r d s .  T h is  r e s u l t  a p p e a re d  t o  be i n f l u e n c e d  by th e  f a c t  
t h a t  White  b i r d s  were more a c c e s s i b l e  d u r i n g  t h e  m at ing  t r i a l s ,
F i n a l l y ,  o b s e r v a t i o n a l  d a t a  was d i s c u s s e d  i n  t e rm s  
of  i t s  c o n s i s t e n c y  w i th  e a r l i e r  works r e g a r d i n g  s e x u a l  
r e c o g n i t i o n ,  and t h e  in ad e q u ac y  of  the  r e p r o d u c t i v e - p a r e n t a l  
f u n c t i o n s  of  t h e  B lack  f e m a le s  u t i l i z e d  i n  t h i s  i n v e s t i g a ­
t i o n  were n o t e d .
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T ab le  3
Raw Data  f o r  Red C arneaux  Males
Band
Number
D ate  of  
B i r t h
Date  o f  
Mating
R e a r i n g
C o n d i t i o n
Color  of  
Mate S e l e c t e d
R2 3 -3 0 -6 4 1 2 -4 -64 Bw White
RIO 5 -3 0 -6 4 1-16-65 Bw White
7 7 -1 4 -6 4 1-19-65 Bw White
27 5 -3 1 -6 4 1-23-65 Bw Black
731 3 -3 0 -64 1-26-65 Wb White
11 8 -2 -6 4 1 -2 8 -6 5 Wb B lack
743 5 -5 -6 4 1-31-65 Wb ' White
35 8 - 8 -6 4 2 -7 -6 5 Wb White
735 4 - 1 2 - 6 4 2 -1 3 -6 5 Wb White
729 3 -3 0 -6 4 2-16 -65 Bw White
762 6 -4 -6 4 2-1 7 -65 Bw B lack
748 5 - 5 -6 4 3-6 -6 5 Wb White
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DISSERTATION
THE EFFECT OF DIMORPHIC PARENTS ON
MATE SELECTION IN PIGEONS
A r e v ie w  o f  t h e  l i t e r a t u r e  r e p o r t i n g  o b s e r v a t i o n s  c o n c e r n i n g  
th e  s o c i a l  b e h a v i o r  o f  b i r d s  has  i n d i c a t e d  t h a t  a g r e a t  d e a l  o f  t h e  
d i r e c t i o n  o f  s o c i a l  and s e x u a l  b e h a v i o r  o f  t h e s e  a n im a l s  i s  c o n ­
t i n g e n t  upon c r i t i c a l  e v e n t s  o c c u r i n g  d u r i n g  t h e i r  e a r l y  e x p e r i e n c c o  
V a r io u s  t h e o r e t i c a l  s y s t e m s ,  most n o t a b l y  t h o s e  o f  E th o lo g y  and 
P s y c h o a n a l y s i s ,  p r o v i d e  a b a s i s  f o r  i n t e r p r e t i n g  t h i s  b e h a v i o r  v i a  
t h e  a n i m a l ' s  i n s t i n c t u a l  d r i v e s  and t h e  e a r l y  s t i m u l u s  o b j e c t s  w i t h  
which th e y  i n t e r a c t .  In  p a r t i c u l a r ,  i t  h a s  been e s t a b l i s h e d  t h a t  
b o th  male  and f e m a le  p ig e o n s  t e n d  t o  m ate  w i t h  b i r d s  whose c o l o r a ­
t i o n  r e s e m b l e s  t h a t  o f  t h e i r  p a r e n t s .
In p r e v i o u s  s t u d i e s ,  t h e  p a r e n t  b i r d s  u t i l i z e d  were o f  t h e  
same c o l o r  so  t h a t  no d e t e r m i n a t i o n  c o u ld  be made r e g a r d i n g  a p o s s ­
i b l e  d i f f e r e n t i a l  p a r e n t a l  e f f e c t  on m a t in g  c h o i c e s  o f  o f f s p r i n g .
The p r e s e n t  e x p e r im e n t  was d e s ig n e d  t o  i n v e s t i g a t e  t h e  d i f f e r e n t i a l  
e f f e c t  o f  p a r e n t s  which  were d im o rp h ic  i n  c o l o r a t i o n  on t h e i r  male 
o f f s p r i n g ’s s e l e c t i o n  o f  a m ate .
T h i s  was a cc o m p l i sh e d  by r e a r i n g  male Red Carneaux p ig e o n s  
u n d e r  mixed B lac k  and White  King f o s t e r  p a r e n t s .  S i x  males  were  
r e a r e d ,  f rom b i r t h ,  u n de r  p a r e n t s  c o n s i s t i n g  o f  W hite  King males  
and Black  King f e m a le s  ( c o n d i t i o n  Wb). S i x  o t h e r  m ales  were  r e a r e d  
by B lack  King m a les  and W hite  King"Tem ales  ( c o n d i t i o n  Bw). Between 
30 and 40 days  o f  age t h e  s u b j e c t s  were  removed from t E ë  p a r e n t s  
and p l a c e d  i n  i s o l a t i o n  c ages  u n t i l  t h e y  r e a c h e d  s e x u a l  m a t u r i t y .
At m a t u r i t y  t h e  s u b j e c t s  were p l a c e d  i n  a m a t in g  cage  w here  Red 
C arneaux ,  White  King,  and B lack  King f e m a l e s ,  who had had no p r e ­
v i o u s  s e x u a l  o r  s i g n i f i c a n t  v i s u a l  e x p e r i e n c e  w i t h  Red b i r d s ,  were  
a v a i l a b l e .
A l l  male s u b j e c t s  s e l e c t e d  mates whose c o l o r a t i o n  re sem b led  
t h a t  o f  one o f  h i s  f o s t e r  p a r e n t s ,  i . e . ,  e i t h e r  w h i t e  or b l a c k .
F iv e  s u b j e c t s  mated w i t h  b i r d s  whose c o l o r  r e sem b led  t h a t  o f  t h e i r  
f e m a le  p a r e n t  w h i l e  s e v e n  mated w i t h  b i r d s  whose c o l o r a t i o n  r e sem b led  
t h a t  o f  t h e i r  male  p a r e n t .  None mated w i th  own o r  s i b l i n g  c o l o r ,  
i . e . ,  r e d .  T h u s ,  w h i l e  e i t h e r  o r  b o t h  p a r e n t s  a p p e a r  t o  i n f l u e n c e  
m a t ing  c h o i c e s  o f  t h e i r  f o s t e r  young ,  n e i t h e r  a p p e a r s  t o  have  a 
g r e a t e r  i n f l u e n c e .
Secondary  f i n d i n g s  w ere  t h a t  W hite  King f e m a le s  were  mated 
most o f t e n .  T h i s  r e s u l t  a p p ea red  t o  be i n f l u e n c e d  by th e  b e h a v i o r  
o f  t h e  White  f e m a le s  which made them more a c c e s s i b l e  d u r i n g  t h e  
m a t in g  t r i a l s .  F u r t h e r ,  i t  was n o te d  t h a t  t h e  B lack  King p i g e o n s ,  
f e m a le s  i n  p a r t i c u l a r ,  may have been l e s s  a d e q u a te  i n  t h e i r  r e ­
p r o d u c t i v e - p a r e n t a l  f u n c t i o n s  compared t o  t h e  Red C arneaux  and White 
King b r e e d s .
F i n a l l y ,  t h e  b e h a v i o r  o f  t h e  b i r d s  d u r i n g  t h e  m a t in g  t r i a l s  
seemed c o n g r u e n t  w i t h  t h e  c o n c l u s i o n s  o f  Whitman i n  1898 and C r a ig  
i n  1908 t h a t  s e x u a l  r e c o g n i t i o n  i n  b i r d s  i s  h i g h l y  d e p en d e n t  on 
b e h a v i o r a l  c u e s .
